
fj\ : i_oJb 

Jl|j : iunp 



= me F = ma 


Fayard 










































jU-uli ^ d Jij' j tl f IjVl 

I-j_i_j <j- c. j ,t»' l 

Jj_J 1 ,|ij (jfr 5jaj V j 


04/9/8 _ 78232 



l! 1JL_4 »5> £jLi ( 5 j - (3) ojj. I 4 a lag d : 

16035 s v^-(2)(wSj^LJu»(t— ojLuj oisl-Vi iud^) 
6618820:j^UL6618961-6618013 

E-mail: info@dartlass.com Website: www.dartlass.com 


2319558 :uiuLfc - Sjtjj _ J..1.4j r>—> _ jb <L_aISL4 



JL4 4 m ^1 jl jlJI *_>j 

4jj^uJI 4-Uj-*2i 4 I 1 \ ^(Till CjLu j ^Lu! 











2003 ^ . ..... . 

ln>*0^d MM Q^« 

y& p j^uJi 

- 4? fc »> u l i 

2005 — Jp*o 


4 JU>Sl SAUlj 01 ys- 


Un peu de science pour tout le monde 
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uJs*JI CU>JUAA 


i' m<j tilliS <j*yl (jSlj 4<wia.l^ll ^ja ^il^j l_AjS 1I liA cIluS 

^1 IAJjjfl .^jjSJI ^^LlII Ajjj^ Ay qa ^jial^A c_ia.l jS (jSlj * 4-*^ J Aall 

? < 

l^LaJaj j LuLp. iLicUa t* ua. 4^jVI AJ^bJjl US I All ^jLlII 

^ill ^JUJI ^gij U1 lIl^ajujj ^jL^ail Jl jL-ajiVl lLuajuI j 4U^^l^jSjll 

aIa^a Ji Jj jpSU jpSI j$ y.A (JljpV l$j]i tAiiAtJ 4_i3 (jU*j 

.(jjaJ^)*Jl jj^a^JI qa <Li1Aa <laLuiJ JSj jl <SjjUj 

Aa>Sf <AjL)lic.iUl ^gjr.fcjjj 4^j£)lflx]l <aS^j ^1U I JlSA j 

L_flj|^lali c atflLAj j ^jaaSnIaII jaJj ^ja jAu US Aj 2 AJaUJI 

(j-OA-<aaall ^joiL liA ^ ^^jujUiVI L-iuJI .AjjjJill ^iUIIj 

j* ? 

Ailfijl! £ja \ Uui3 Uli ^jl*JI I jSj3J ^jjJaLlII all 

(j& (J^XAJ 4ylS U^A Jjaljj (J^ A^. JJ V 4jl ^JJC .<UU_1I 

.^IxJI ^jc- JxAj ^Ja ^jJI UU ^3 4il5j]| <jlj tAilZill 

c 

^kJI Cil j^OA ^-1A>II JjIHa ^ ^JaJ ^jl ^1 lil l_AjS 3I liA ^laIx: 

4_jIjS <jSJj ^jLu dUI V j Uiflj !iUc ^jjU l-jIjSII Ijaj A\* x^II Alt l^jfl Uu 

4 <jJ^)jui*Jl j ^jUJl (jjill ^jUajV (Jjjuia^ll J$jui (JjSj ^jV <UU AitfiJ 
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4g.Llxj£Jl £_x ciU j jx JSIj c-hjlill jx ^jjj£ £_x (.** dxlan 33 uLuS Ijl 
. ^x3x3l ^cg/ix'l <^3 *j jl ; AJjuJU ^Icj ^Uollj ^U^^Sjjull 

. AjjojLujVI Ajjlx ^A c.Lj j^&31 (JjJaSLxll ^Ixll jLJ CjLjJaljjII l1uI£ |j]j 

^JjU ^xlxll jflall jLxxj A-ixulxuVl dilil 1 ^a) ^jJaji 
J&x jjjaux^JJ jj33l c*3l3jl Jajjl V t** jljjJa\j^3l 4x3 ^IcJauit 

ASL^\j 4jiu^lliJI ^ix^Ldl (jx£xll «lfr3ijjujflU jl 4x131 &3A 

* 

Us^laj 43311 j jfiallj 4 vv >>iMl jj3 fJxll uj!^>xIxx lIlouIc. j di^x-alc. ^-Jl 

^jju 3 ^1x31 jV tdiUS,jUI ds^j f-L3->4S/l j 4^iil*x3lj 4 jj^3Ij 4 djLj>^i3L 


l^jljAj l^jlc.jLuaj S4jjLuijj dil^xlxo jrUj 4 jI 4 Jumaj ^Ij 43^>xx 

.4xl3ax31 j 4\u>»x'l Igilxjij 


L_iaJ ^jx'sII Jxa. 1 j*S? jjl (jl 4jjJai]l aJA ^3 ^^x-aiVI 

^uujliul jLs *Uj3l ^Ic- l^auV ^jjI Jj .4j^xu^)lxJ V jJ^ll cill3 ^3 IxJ ^kll 

44j^ujjLaJ ^I*^j ^£3 tl^joaxj 43jliJI j£a3l ail 4 jjjx'y II (jxaau £x 
# # * 

. 1 A jl^r. j j,^, 4 jjuu3Lj jjS^gj oIajVI I-3A <^3 Ijjj^. La*LaJ jlj 

^jiSlj (Jjlaaa.*xaj ^^^.Ij S^ljfill jlcl (^ill 4 jjjjjjS j>ij& j£jxI 


(JjfLu 4 jjjjjj 3jlj3l 4 4 xjIj 4jljc*j 4 j3aj £*jjj 4j91Luoj C1l}Ij3xj 

Ij^jSj (J^au Scl jL jijA jj-JI < JjjcjJ UJ^J U!j'j J jJ 

* * 

^IjU IjJojI j 4 JLxx jC- ^Uls 4^jta* jj^lox ^3 S3_i3x diLa.Ijjil J 
4 t _^a^xxll J) LT 1 ^-U^l ^>-adl3 l^JC-lxlaJ ^Illl j JjojjC 

,43j^*x3I 4jC-I^JJ Jl£-ixVl 33 j ^i3l jjJ3 

L±-l±-A 


!2.sJ 
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jxjXJLi 


jj AjjS-C ^3 4i-_fi]jpll IjA jlpC- ^Ic ^JJC t/lJtSj u^jc. 

-i e-klpAI jl£j iLuu^il ^pljLj 4 L>yj4 ^ (jLoi 

j^ A (_j£j I ^^1 jlpxll <Lj 1^)3 ^jj&lj cAj]I 4 ^iil j’U^ 

jl A*al JSj 4A3 j*-aI 1 j ^alaJl ^^ixjj ^Siu ^ ^JbLujj ^jlaJI J£ J <^l t^laJI 


duSill jl Laj jaJ jjl wj^pl (jl djjjli cAjLqaLui^ aJ aL 

5Jj^ ol Jjul ^ «a * ^ithJ cAjjjj ii]la> jjjSjII 

jpi jp lA=k uj^at m3 c > jIjSJI AapjJj ^ic jLujI t(jjjjjlj ujl«^ala> 

* 

AjjjjII jjjj t jxJI AjK jjjSJI jtLjjVl tpjUSJI ^Jjp . jaJj ^j^>JI 



idAi-iadl aJLocIj Ap^alLa J&la. j* C^j^)*-a1Ij 4^poVI ^judjjill 


4 ^ t /r\ a" jjc> Jjjj Sjjlp SA ^*- 5 A-ol^-ll aJjljpj 

gr^' A ‘ 4 ^' ‘t>ajVl 

tAjjlc- jj& Ala.jl jAjoj jljp Cj.1*3 Ajj^I 1$j3s1ja ^ YV%u> 

<S 

Ijja ojSill diajlc- ^j] 1 (j^iUa jIjlj 


AjLloj j$ 3 tAplxJI 43 j*-a!I jp Ajjjlj La J£j ^C. jj j$3 l_jIj£JI Lai 
c^JuclaII C_lpjll ^joiLoAI ^kllstll IAa ^3 (jILij j| jp J£j jjox (JjjLujI 

(_^lLil djla-dj 4^'|ju^l_5 (^pSLoll AjtLa j (C-LolxJl L-JC-Lloj jjj JjpJJ 

J$sl I ^cjjta .tilli jl I^A Jp, ^gAc- jpjJa]) £pjjj c^^juoiill jIajJVIj 
l_jjLujVI Jli j$3 i t il^ll jp _p.Vl C-ijlaJl LaTj .IAa JSj (3^4 
L-JjJjujI ^Vu/l cAjlip AJajolp AjtL J^juJI t~C-\ Tull (_plwJI 
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j jul 3I 4 -jc- l. nwj V (_£ 3 ]l MjiJ (jx 3JSI 4 jl>xtllj 3x3]! 

Ajji-Ulj AjxlstJl 4 n^l . >> ^ (JfL) 4- laux*! I2SA3 . ^3 3I $3&Ua jl ^3£Axl 
d^AJt d 3 a £x jjlaJ dil a\ 3X V ^3X l_1^.j »Ljafl iA-jC-lAjVtj 

c , * * fi 

4 cdl^>j^a 3 VI CjJjI I 3 j I 3 U : jxoflj lx 1 -iAj 1 jLkjluJ j 1 jjS jjjj ^LlaJj ^ jl 

.Veil] <3!^ (Jx*JI 13 a (jl ( 3>}1 j 4 ( 33^.1 jIjjI (^ic. diaj^^ 

^ 4 jIU UjUjI ^]| L-fllj^xll 13 a ^XjJliu] AlJUalJ 33^^] <^2^1 
.<X^ix 4^3*^ LjJUa (JSl 4AJJJ3AJ 'Jbc-Ll I jilt ->JJ 40 jj) 3 iil AilS 

jl 4 . i\ .uuSI (J^l (jx (jxxlk^llj JliJl ia (j-bjcJI £92 (JUajI 

* 

^gSU jL \j 4(^a. 3 Aj ( 33 ^. (3 311 tillij 4^1^ (3^11 1 2^.9 .AdLxJ^I ^JLxal 

(jl (j^iladjl .aj*] ^-9 (JjLai (^Aj (jUb3xull l^C>3x-a dJbjoij 4 (jl j j miH 

dliLiuSVI j 3Sall ^3^ ?£521 a ^ 3-® dial uASVl ^3^ 

4 JuiVI 4<1 Ijljaxl Vj (jl-^J^I 13 a 3JjJj 4 (J^VI dsljA3 4 dlaJLl 

3I33II 4 j| ^ju . 3S2SI3 13 a (j-fcAuij (3L3H (jjSlJ *^ 1 jIj ( <5 j»x 9 I dJjjL IXJ3 
2V3I ^^^3^3 (^2V 3I (jia 3II 4 3 juoj]I Lui 9 1 xg x 1 lj\c» 4 a^3 

.UJ33JI JSj Aj3jjujj 4I2U2L3 4 1 j 4 Uu 3 l^. 

Ux!/UI j^xU U*j dj jxj (_£j]| ^jL I J3S.IX dnS Ida dnS Ixdc. 

duSj ?!>l jSH > jox ^r -UxaJ (jl AJ 3 J lilx Cj? jilx 3 (jl ^3 4ljjplajj 

S? f ^ 

JaSoll 3JJ3jl .' dJia 4JaSoll 3*^iC> 3IS d3^S Uxlj ! 1 mVig x jl LluL I L_iia.l 
ds 339 JjV I djIjlaaJI >dxj .Ij^^jjaJI dili .^9 4^1 ^3)3 Idc- jxJu-taV 
| jA dijL^a ^jjI 3] 3S] .uS 3 j ^ ^3 1*^39 C5 idl3j ^.jIjI d»3^ ^jjl 

J? 

c-(^lx A_i 3 Jj-sa 9 jSa 4 Ad^xll ^Lra. D3 ; Lujx LJS dj3J*J lxJ 39 iillix3J l_jIjS 3 I 
(jlS 131 3SJ3 JlixII cjIxJ (jx (Jjjaij dliUtnSV 1 3 AjJ jdaaJLs 


tijUU jjal\ Aaj3*Jl 4jdal1 3 ^ di^a.j 23j Sjldil a2A ^Vual 

.^^jIaII ajU*j l^jlj 3Luduj tiillj (jfr 3I3JI ^JLs t^j3*ill 3>>») A^laJ ^J3*Jl 


10 



^aIa ^ iAalioA AljfiA LS^J fcJ> ^ '\)*J V 

4^jjj£]| (JajlII 11a d^C-ljlt CjIa.dAA ^1x9 .jla^SMJ jVjSfl 
AjaI ^*j ^1 ^jj^jjoi*JI J ^jLaJI Jja Au-cli tALo 1 jjjx- J ^ ja%1! A2^)juqj Ail£ 
I^aALujjIj L)^ 3 ^ .Ai^x-ail AjaI cl^ *AjIj£JIj u\ jill 

(jl Ajl liJlj JaC cUl JJj .AaIJ^ llJ (Jffiuwo 

... (3J2 jail j <Uj| elS 

j>— 
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1 


UJl Oljjjl 


.Ajjj <LuS tAjjj ic-Loj tAjjj 4iUa 4 jj.Xa t jjXa jj 

jjJju «3jiS» SjLa (j*a Aj^LouJ! .ajiJI Ic . ^ Ijj 

^1 i^LJI _ jjLil) jjSISB Jl afUjjifl) >uJI JJ c^jjJ JLij 

j* ^°) 

pUjiJ jjjLla-0 jjaj 

i a 

iajjjfill jl a i nil idijl_jaJI 


‘U•* 
<J£ L_Uioj ^jc. S jill J (jjdfiflLijI ujau :U1 J 
< jUll 4 ^-LaII tAjC. 

. CjI jAJ| QA 



jXudfiall •wJlsi 4<jlAaJI J^-a^ lij ^A ajill .^JlaJl £•LjAx ^A 

.4-Ljj qa jfi&l ^J*--l ^j$ia <jU «i!5i £^aj Jl*U 


1$ *.afli ^A SjJ^Vi d^A j t(Jlli ^j-aj clllli^a» ^a Aij£,-a SjLall 

(j-a X>V AjU — Sjaiu-a ujjl£ U$ aj »A a ji A jt iVu <SA jj qa (■" \» ,aVi 
d^A .SjLa AjI ^a ^jJjSuI djUjjl (JjIjiSI tl:ljULa tliljLLa 

Ul^all (JS (Jj SjLall (J^jL-oa. (J£ ^jC- A]j J)»g .Q Ajj ^g-gaixi] Olujji! 

gAjjjUl tSjLaSlI iA ajI_)H 
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(j£-oJ La is il ^jjjljLa ^Jc. aL^s! Bau 1 juil fcri*\ llailc. (_]* >J La <_]£ 

jf 

AjlgB Bla (jjiUJ BIIb ^aixj ^B ( ^^LlLq!)UI A-ilc. ^13aj 4 IujJjuI jj£±& 

tAjjLaijVI (jl Ljajl ^Lu (jfilj . (jjjutll jjll AjIbjj £juiLi]l jjll 
(jlill IbI .A-Ijoxq <jVI ^A Loj (jjill Aiuj AjLqovIjj <jjl 

.(a 11^>1I) A^'hll j qa Ajjoi AjLo££ j 


iiu^ll Jb£ Alui 400 <x1a cAajJ jjlj ubI Jal Jp 

Jc. Juju Jal J^ojB <jl£ 4(jtjjJ J Jal^Luj Juju jl£ 1 AljJ 
-Sal^)LkA 1 jjg JiU (jj£j u' L c£All (jLuijyi I BA 4 A^>jI 4 —j#1 Jal 

BB 4(J*b 1L 4-lal J^-ojB jl£ .Aiu^lall L£ <jl£ 11 (jl J 

J lj! jB AjjLa 5bL&II jl 4^Ujoi-a]l BjjuJI (JjB AIuj 400 Ala 1 flun^l 

ABC- ^IJLJ La jl A-laOLa Jc AjIa^)J B-aJC.1 ,^\J& AajIB A£ 

. S-Lallj ^<ilJl lajlA _ O^iau 

Jj Jaj .An>c JLiu Jfojj (jjau ^a?JI jl£ iCuB Jl *B11 b ^^B 
. LjJjuiB Lujuj CJilijuJI $. Loll I BA BlIIuB 4 £ Loll ^B A 1j%* II (Jau iAj^ui 

$1 Ja-LM (j- 6 UJ^ 6 AjI 4-LIjiJ-OJB Bfiucl 4*Lall J j-aaJl Jauj ^£lj 
(jC> Ig-la SBaJ Jl (Jjjuij 4 A-iiaxll <jC- tjl *.^afl.iLi 4 Jill o^)j» i-*all Ajj^-altSl 

^aa*VI <jjll I BA AJ£ AjLjjmI eLall ^B (_JiI*JJj ^^a-S/l 

jLac-lj £*l jBj AjBLa el^a.1 L>° ^^Ib] AajjAj 4^.Lall <Jj5Lj (jl 4 4 l>j 

^ /" t 

4A£j^JI 6jill Ib] ^A La .l^jl£^.j j-a^JI ^l^-l ^jjjL-uBjI (JjBj jl£ Ajl 

Jj—uilt Iba j)& Llj^.j Via!>l^VI Jj j-aiJIj ^.Lall jC-Bj dl£ 

^.1 j^VI Ib£a — dljBlI jjL Ib£,jx 4^ n>J Jal^B^ajB (jlS 4 ^jujLojVI 

D^LudAll DBA 4 ASj^JI dBA jlj 4 jl^oAxuL dl^poj _ 0 Jj» >✓>!! AjbLoII 

— dljJ (jl^ Lai Lula — A£^} 2 hJI dBA (ji 4 bIjA ^Jl ^A AjjI jjaixll 
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Aj jy .]l dbjfLftll LS Jt> \lA jiJl o3A " <I Ajjoulb . bjljiiC- (JlulS 

jl j£I Ssi CjIjjSaII l$j| .^jfoVtN aLU jj 6 


^jlaTunn ^g-9 u** A Me- AJ l^ jJaxj .AIjLlu jl^lj (JllLoib ^A Cljil! 


A_waLk o^p (j£ . AjJaJ^ 1 g jJaxJj ALjia 1 g *Jnar J 4Aj^)jlj \ g jJaxJ 4(j^]t*j& jl 


. Aiib.A a l$j|jj jl jtlc-b Aitla^Q 


j l L^aju tAiilkx ojLo j^l jjj 


^gk I^Sa j 4 Aj)lji A_ijJajjaj Cjl£ja*j Cjl jjJI d- 1A jlij 

d3A A-fthVu JJCj AjjljJic ^A Cjl£^pJ! 0.1A c^LjaflJ! dlx-l^p 

.l$J ^ALajuOJj (^^p.1 CjI jj £-* tAijLdgi^j ^)ikV el3j jyo (A^jllll Cjljill 
-InT'j Cjljill o3A ^aaJU J JJ 4bb^l tAjjill 4l_sLoL-ad)l o jiA 
jl A3jix* jj£j ^^lll cdt AjutaLk (tg_ly Lo-aB j! 41 g n i LajS Jajl jlj 

jl AijUl djLoll j j£l} ^lll i_g^ 46jll j]l A1 jI.ua II ljI.t-aV’AI oiAj . A_iLuil 
Joia dljill ^jcA Vj . Cj^Ij 13 * jt ial^ajAjj CjI yin .ajL-JI 

I^A 4 ^JU .^l^p j)A l$_id £ j^. (jk Ajj!^x DjLftll jj£ ^JC-1 LajI jSJj 

*r * 

AjaLoj jSaj Ijl IjllxJ , j-l^iJl ,j<a SjLaII jilluj] liiL trr_)"»i ,-1 

CjUjjjSIJ I^JAJ D^pll AJj£ ^^1 j)A Aj^^-« L$-jj « 0 jJlil 

J# 

jjj^B dl£ Ijj Ajl ^3 j^slAj i^\ $s.Ljaa3! (Jxjou j 

bj£ (Jfniuij 1^1 ja. AluJI CjbjjjSJyi jU A^.1 j jlo lA^)Ia3 

4* )\~\ Q*j J^ia Alo jjjSjxu lA^)Ia3 L Ax^au 

4^_>iajVl 4dll ibl (^1 4lit SjLall .(^jjjJjb (jc- 100 ^*-p ^1-^Q 

^ f 

d^A ^A A^^aJlj 4^1^)3 £jA LliiLujI JS UJ^ 

^jSfj .A£^aJl ...(Jxfl]| jlS Aji^ll ^3 bbsj AS^aJli (jjj iS^Lall 

Liar >>>Ti (jl (jfLaJ 4Albjlujl L-fij^la ^3 L^jli Cy* Ajj^o AjjtaJI SjLaII 

* f * 

Al J Jpuj L_j£I 46'bjaJJ L-kjltj l^Xqjulj Ajjjc. A1 j£ LoLa^l 4^1-LC ^ bi«M 

^lll SjLoJI jpj djI^yJI CjI jbLij ^ic'l L^labSk LoLoCkl 4 p13jjoi b^lau jl 
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tLa AAl (jl c^Ua <Ja.I j& U 

Sj£jpx dijl£ t^jSJi $.L*Jai]l SaLg (J£ 4(jj£JI SaLo jl 43 Aj*-J (jLajl Aio 
A j^j^Aj 3A*V j ^Jax-l] 3La3 AjAAaj (Jjj^jaJI j 3^jj» >,^0 AJafcj 

4_iajuij ^aII JaaLJI <a1]a ^Ijjl 4 ^,^ill ^ill SaLaII 

^ulaxJI jL^ijVI 

4 A^.IjJJ 43AA»oa]I l^lat-niaj l^iLojj 4£>AA SaLaII <*1jI£^)A. (jauJa 

ja*j dAA djljill A£jAk j .<—flSjJ <jjA L*]jauj diljill iAj^lA 

Sjlja. (il^jc. (jjfLj LcAic. .Sjl^pJI A^.jA jA jj-AA ^-udlj AjjA^J! ^a^l*Jl ^3 

Jp£l Aja ,^V.Ij .AjAUJI AJlaJl £ya j^l tilaljA (jl <AUa ^ \* <cfl 

Al a L &aa£jjuj! (JS^M ^^^-lc. e£ Jal^jS^AjA ^3 iAJjo: 

. ^aLuoJl £ 1 j ^jljjuAll /j^o AjjoJ ^iJl ^JA 

CjIjAH J3$ ^ixujji 

L^,LaJ tjxSfl J^aLj 4 3^* ^aLo] 1 A-iALo ^JjuaSj ^j-o ^A^aA]) Iaa 

Laj (jSLij t jjftll dl-Aju Ljaalj 4^)^I c_fljjyJj3 4^aS^j| dljjuj 

A^^lj ^C, I^)j4«*a (j£j ^aJlJ J£ AjSj AjjjAA^JI (jla 1 X .iiflA (jl£ Ajl 

aaI jja Aaa t^«?AjujAj^JLi IaIIx, <j£j I a] Ua <J^.aj a^I V» :ajajaI£VI 

^junA^fl \\ aJ£jui aJ 1 frLa (J£ 4 cJjA]I (3 -0 ^1 A-uia^. A^ja 
^1 AjI vj iCiIjillj ^ajj UJA^ 'aJ AjI .(!AjjIj£-o Ajl jlj 

• 4^jLc> J L a!s l ^Lcak 1 j 

j>n» 11 Aijuila ^j£l ^A 4 l)^ t^iajujjjl . j^]n*iijl A*J 

A ^a>J AaaIxJ! AAj^)iaJl ^Aoa jAj 4 (^IViaH ^Aoa ^A .^JAill 

jA jL-aa^lj .Ajia jSjxo 4 1 xAjjI AjxafSall Aa^aalij 

4 ( jj£Li ajuJj <jl£ . ^jaaII ^ Ia£a AjJI u^J 4 l3^)^ ^Aj-^j 
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(jc. j tJal^Ajoj Aa-oJj l^Aj 

* s . £ . 

J£j LloIc- g>.iAJl jia tL-kljxl! I^a jjc ^Sloluj L£ (I^Saj . IgJL*. 

JjLmAltj Ljl a >iaJl cSj ^ 3 AjLA 3 ui* £-oj .AjlIL I ^)jJal L_lJjgJ jj 

^A ilut£ AuaIxII 

l^jjjjaj ^^ic- jjlS jjC IjJ AjfU tClLa^lallj C—ulLoiVl ^ <—sL&jui 
Somnambules j3l^j£ jj jl .p^-a J^A? 

<^11 JC-Ia. l*jc ^ju 5jjl£ ^»^ic j A »ujl *Lj^» :(l965) 

U^lj U& .«Sj^.1 j Sjuia. Sj£a jl ^Ijokl 4.1^1 j c_iL5jj£,l ^lc 




,Vi 


3 j£-L Aa1x-<J Ai3lk-a ^j!j diljill jlimjl ^,^^1 Yd liSA 

J? * 

I^jlcl^-jj ?Aaa1^j ^A La lAj *(LajJ Lajlfi UJ^ C-fl3^<a 
LJ£ .dikfc II (JiuaJtj dJlLall (jjj (^jsj (jl 4^jl (J^aSj 

(JJJ«jII V Ajj'-A 1 "' SjLkll SjJXjAt Sj£a 

^Ijg AjjI jJkJI .La itSLi JSjuq] iiljLiiju LLa. 1 J WA ^^L-tfaj[j 
s^oj u> aojuja^a (J^*A CjI^_jLi] 3 ^Laj ^ . Ajl£jo 3 UI 

a] <Jl3j 3 ^ 3 -0 L^ic u' J^ 1 " clA^ L_Li^ ?AijL^xll 

. '■v'‘'iil-rt 

3 -o Aj^jfLo &^Lall 3 ^ J-L>»u^jl ^)ijcl IdjLjai jficVi 3 ^ Ajjlj Ac^a^a 
^1 JflJI ^jjJa^a 3lS-a 3* <^J^L)j ^^oiLaiA S-iLa 

. IA L-ajJ LaJjj 3i>^*^' UJ^I C5^ 3^jiVi jl 


U I^A U-ajJ ^ 'ij U*i ^ 3 ^ 

.Aik^^ 
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—II 4jut*o^ dijjaJ Jl (J£jJluaI 4j Jqj JauaJ ^ l^iai 

J rl^jjA_di*J ^ JjjaOJuJI CJ SjJftjua iijLojJ 4jj-Lo ^Aj clljjaJjSI 

• slxll 4*lj$JI *jUll ^j^aUfr 4*J J qa 4jj£x 3 jLxIl 

jjVl 4 j_ujLuiS/I ujlj—-Lftll ^ Injul 4 ajjS[I jj-aUaJI d^A ^ a'W* 


_*il (J_xC. 4_jl i « j^aj IjiSAj .4jJaJlj i ilflaJI tSjl^aJI 

: Jj Lx£ ^UjV^Lx-aII (_>x 4 c jfrxvx S^cLuiaj^ JIjJaII 


jl_j = dal—d + 3 jl^x 

$ljA — 4 jJaj + 3 jl^)a. 
*1_a — 4j Jaj + 3Jj^)J 


v ilia = (_>ajl + jU 
4 jJaj = c-IjA + f.lx 
3^J^>J = <j-ajl + *lx 


:LjaLj| (j£lj 


Jl <lill ialaj Clujj ‘UabuU 4<Lij 4 A£jujLq1a d JaJbJl oAA jAjj 

* 

.<HaL^ Ll£ 4 a£jujLoILq 1$j] ^aj Idilji 

S.^Ufl S jin 

dSj (ja ^flallj .diljill ^j$ix (j3^ Ja. Jbjuajl J lx 

4-ab.j frx . ubft ]I 4 j Jaull J ,l$jLj£j jjjj jlS 

ujljill 4jjI»j ^jLbuij JjLjo) g^l <jl JJC. . 4ajjV| Jj^UatJI 4-J JaJ dljl£ 
jll 4_ijlxj Jl j AjjjIJI t4u5u] jjl£JI 4 juaj^ll L-fiS^x jA <jjjS 3^C 
. (Jj^aJIj Jaall j jjal! 4 jJ c. 4jjUa did JJjj jjjJ Cjljili 4jJaj dijljl 

4JaJu^x dl j-Jl dul£ ? d! J-JLj 4jMm£JI 4&d lx 

Ajudlll (jiadJ J (jl£j (Lutilj ULujI 4 joiij ^^3 /_^^ll tial^a^xjJ 
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(jlS L-lijaili •iiiIjgJ ^■xaUriVl l . lUdU <j£lj 

j# 

AiL A-iajou Loj Eucharistie 3^3*^ jjJa^x 4 lxjj 

.Transsubstantiation alJI <JJ (jbjSlI AlUiJ lJjUJI 


^ ^ s? 

-a^Jjljj $,Uj 1 » :Uj] i -a»aik JaaJVl 13 ^ VlxLu tilli !3tx 

^$ljU j A*laS 4 j<3JI j A^^Jl Jj-ijj Jaj j ^Uaxll AluJl A^l 4 J. • Ull 

e * * 

^Jjb alii jfiJj* (jl Jbuj LjS Jjllj .^xjx^. 3* ^ Aix 

3 * (JjjjI ^ 4 <J^j l » . u> Aix olJ 



^xuuj a joujSJI 3^^ dj^A 2 L$di 3 X 3 A ^ J Aj£JjjISJ 1 a .uujfLit ^j 5 

^ sc 

- A Qjft'v J LjLq A x^OLlAj 3<dl ^-Loudl Jjjudll ^u»> 1 jit ^ lj^3 4 ^AjuUjSil ^3 

AjuujSJl^ .. .A mTk> JS1 3° ^1^ ^ ja 131 4^A ^£j]jjt£Jl 

4-jIjSJI 3 x Ai^^all o3a jjoiijj 13 a 3 c. diflSjj 4 AjjjIjx^j j^)dl 

u u AjIJ Ji\Sl\ Ajam^I] AjjjJIIj 3S1j ujj1*>iIj toljjull 4 

5* 

.(1553 ^Ic- Trente -li* Loj.} o^jJaL*. SJulc ^a iil]j 

3^-oj L31 .'o^dall" o3a A_il£ ^j^ajULlj oj31l Aj^)iaj 3 ^ 

4^lLViI1 aLIS JJC. iA-iljl 4 Aj 3^^ JJC- idiijall ^A 4o^Ij^V 

^ ^Jj 3 x 3I 4 LliI^joiO 1 g-i)J Lxj 3 .IrkTj j (Jl^^jl) aLIs ^yC. 

3 ^S V 3 ISJI j 3 U 3 II ^c. d 3 I j 4 (^cjjuaaI) jujuJI^ 

(jLill 3jJ 4iljLaoll 3^^ 4 JIJn > rtjl Aj^^ 3^3^ Ajjgljllj 

ojy*A 1 ( ajdal! (j\ jSajJl «3l-^dlJ» 

1 ImUjujIaI V] ddj^ J|4& ^A lx Allill iilljA (Jjjd AjV 

3a3jJ Sjill Aj^^ !Ac.jAAx 3 j^ 4 oJjA*JI 3 ^ 4USj1axj 

A£^)xx 1 I oAA 3 ^ <^1 **» 3 - 9 *^ ojlxllj 3 ^ d^°N 1 1 **^ 
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(j\ S bjliic.1 A-la^.1 Ala Ajlj tA-<uac. 

•L)IS CJ»jla 

b-iA-j ^)J-Lq j ^C- j t jjLg ^a^oll c_jVI^ 

^>ja)» 4jl ^joll i^^juLUja]! ^al*Ji i—iaall jll ^JJ ^jLuo 

Ja*iijVl L>° tjjJSjUl (j^Jj «^jaiaJU <1 <£)lc. Vj (jLajVI 

^IxJl (jjj JaJ^)Jl ^Jj | jjl£ ^Lo JJ Ala ll*\* \W j 

^ J* 4 » nlil l j3 Jsk» : Jjaj (jlSb <jl£ .JjaIIj 

.jSlI A^2kj ^g-ic. jUjJU ^pol£JI <J*V1 ^axj ^ ^ol^llj 4«^il 

J&l Jc j i^lSB oW}\ £* <jalj£ V <id jaII <jli jlLVI ^ 
t jjjjj ^jljjjjA. Aaa tAjc-^a ^cjbj lJ aS^ aII Ia$] ^j&iui .SJuLJt 

.1600 ^Ic- ^ Ujj ^ Ua. cjjSJI AjjI$i Vj SjjJI Sj£a <jc. ^sIa ^aII 
^Ic. ^ SLpJ! (_£ju ^jauoJU idjljill ^J$-La A-aJC-l <_£A1I 4^gli]l£ L_lijC.j 
.AlJa CjI» 1 VTnul £a ^jxt>,]i ^-ik^al IaSa j .1633 

t t * t. 

cjUu^al (ja t(1655 — 1592) (jXijtAc* l_jVI tDigne <jja <- m j J 

^alA 4 *>aa tlobl (j>>an ^juiIaIIj <.<!& jll tdlj (jk JjaJ! 

jl£aVl &aa (jjj a^JL-^aII Aclauudj JjIaj t^l^allj SjaII $j£a <jc. SAjuu 

CjIjj JaJI J CjIjaII (jjj Jjjall t^aaJI (_)ja ibj&SLU i LjjjSlj iJjaJYIj 

j? jtf 

^aJ a]j V j^*-o ^gAj^joilc <jl£ uja^]l tdlj ^J3 

.I^jujIj ^jiaih.1 4^ilx] AjjouIIj ;IjlAj tJ-cAl S&2 

jjC») CjjI£jJ (jl U-laJ Sjil] jJjIjJojIjuaII (jjj 

jl^. 1 ^!lujja JJaj AjSJj iJl£jujL Jjajjui Lv^ «^L^. jjc-j -i^a 

jLk-taj| ^ j^j) H tdb ^gi jbSJI SjaLuJI 
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jjjJU jkj j* AjiV 4 jAjjxuk Jl AiLdt ©jilt AjJkj 

• j^ “A? 1 <jjr- ‘Jjjj jjjjj ‘(!(^ 3 Li) 


£-g j| ^jlxll £tJjlj JaLd jl Ajjj jk A^Ia daljkl oAA (J£ 
t Axjuik S^ik AjI jc* Vj tAjA^, £- Ju jl jc< /jAakd l$j£3j iAiuilflli 
Jc- Jj *1jl Jc, L? lu V ^kll j£l .*1jl AJ2^» J LojIj dlul j& Vj 

'jA' 



^jlo^J jjAl^)-> 


4 £lxuJ) t£j jal 

Ajt$j dA$ joi jll 3jja]l JW-k i*a-W jill ^aV I ^aSj]( jl Jc* 
jkoi jalSjl J jjxLd jl£ . jjl^jlJ jjxk \ \] AjxJ ^jAaII ^UajJI 

|C 

J Lxi^> IAaLlj . Idj3 ^ a 5 dAadJl dbVjll ioAjA^JI Ajjj^aaJI 

ss 

Ljxkj 4^c.ljjk^)l Ajfllj jikl jAll ^jA Ailj kite- jl£ Aji Ajoi^AaII 

* * t. * 

.dlljLwjJjlj Idak- ka. IdJ J {jk*J jl£ Aj) tLdjuoll (J.Jn4j i kjAa> 

jAil j* L-ijSllj dt jjauJI {^AaJ Jc- <_£^)a.i Aj| (J3I JfLk Aijxj jillj 

AA-d *IA Jc dJjjll jl Jaa.V l! n^k . Ujlkj LiaIa Ijldkl 

.S^)-j < v.ill Jojuj Jc l^_u-aj jj^ajll d jjj j* Aaxk Akli c Jaukl Jc. 


(JjjU (jjj£ JJaJ kAklj dAAd djjuS AxLj dj jll ^da 

jl <ft*n > «1 Ajl£^L) jl£ Ja : Jl j_uJtj . 2 f 100 k J- 1 jl£i ^ckuJI Iaa ^jU*j 

A£L^,JL> Lj^uia £-kdl {jl jSaL jl AkifL jlS ?^jLxll jLukVI Iaa 

jl L. \>J AjSLojuoJ Lj^jJaui du jll AjlL ^lam jl ^1 t ^AaJ) ^jLuU 

* * * * * ^ f 

Ajldolj jlk I jl • I A^l j 1 j^ujod Ljj^Sj jl 4 Aa*LJI ^gJaxJ 


100 (^1 ^ 10 l^-jl Ai jdJ AjI jlj tAjikll Akkjaj l_jLui^ 

aSI Aj£J 4 ^al L-jlxn^Jl ^^)A.I I a] Lo dl^)C.| V J JjAdul 

.Ia> djJda duk dldj^JI jl 
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cjLuiaJlj |»Uj 4Ajjaall JjIj Ij^UI jj£ OJP ^ilja. l*-> 

^laj ^jjojuuuI 150) CjlljjaJl jIxjI (j& AJjl <■— 1 iIj^iSj Jc. j 

jl j\ .4.ai Ajjaall alA dul£ 4.LIj£^aj1 Jsu^Ia. UJjLau Ixj . IajjuiIj 
(u_AO^ jlfi) aj£all AjI] cljjl£ Ajoiij 

Ja^Lk jLu^.1 l£l j jl 4iV tA-Loi ^.Lq AJjAia AjjIuij^ 

lj£lll C-JjUax j& La (J£ jll i j9 J.bal % jj jj-TlAl j Jal j3^xJ1 

jl 1 uJnjaal jl All ^51 jlli . ii*JI 4 ii*JIj il*->VI uj!* a^ j 4 

qjSLiui l^aaA j]i 4 ^joi 8_ 10 A_u jx jIxj! l$J ^(IjtjjjaJI) dsljill alA 

tLujSj 4 jA llA . l$_La 24 10 1>JJ 1^1 J 3 ^x*j JS ^ 4ll jLucLj 4^^jo) 24 -10 

4 jjllc jk\ (jlJxl 4^JUaJ^n ^-*-11 ^sjuiIj Aj^jloIuj ^illj) (JjI$JI llxJI 

4 \nnlaJl A\)\ u >ill A^JlauaJ Jjjj-cJ jjj-o llj£J . ^ 431 jj£i 4 -gj 3 aUaC-l /Jill 

.?Lo^bj jJXalll ^aJ t. *aj<j ^!u3 ! CjLL jaJI j CJjin jJJ 

AJlUla SIjLa :CjUjj^J1 Xua CjI jiH 

^A La3 .clstjjjaJI J] ULaj 4 lLj! j»ll 1 *ij l n w" 

cllljill JjJ 4 llA llajj 4 jjlalaJ Jjjjj£ ?JjLa^-LJt JjIA Jjj 43^1x11 

.La^LuU^La ^-Jajj ^Ia ^ 4jl jIjlj Vj 4 CjIjj jaJI j 

ja>Uj Jjill 4aj^Joij *l£ij AipLala jj^Vl jt^ll UJ^U^I 
Alia) jjjaoaA ^JLo ^ic- IjjjUjj I jJlLau 13 tL-u-aa!! ^jaj jjillj 

jjill Ajl^j 4cl)lljjaJ!j Cjljill jJJ jnxtMl 


l^_Lo tAlaiiai J£j 1 ^ AjJJ^ 4“uj*il C-Uj^l Cjll)J> jl jUkiL (J&\ Ajl 

.l^lkjLuj Jj£l 1 Ji-aiJ 

. 23 10 X 6.023 JA jjili.Jii uc. ** 
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I ^jJasuj {ja AijiLa SiLall J ikj-kx.) .U^jjj I jJ)AaJ 

(jl£ ^ill . Aj«_9j,a (jjJjp-oJ ^g-La J£j . ..Cilji /j-o Aij£-a IaIjJ 

UjJ^ jIS 1 xg.La !>IS jV «!Ujjla 4^jU^jill» jjJI Jjiiluj ?^.La Ua-* 

.Xla Ua^.1 1 a# u 3l£ <j£Jj 4<3^ 
4 ^)juiC> ^atuJl ^J^)ill Ajtgi -^3 ^Aji ^£i3l ^JUilaJ! ^i3i3l ^J] i* i3 

iAjjjl J^lail JJJJ VjI Log iLuv 4(jj^jojtJI (jjiJI AjL-alAj 

4 (^jSlya J l_ij! ^Ja ^ a! a£| Aj $^£31 cli^jJa ^5-111 ^1*31 ^^3*^ 1-AA 
4(AjLUI) Ajal^ijul jpjuJI 3>^jjjJjojtl] tilli Jd3 dl3jll -la. j Ai£]j 
4 liA Uljujjj ^131 JLa-all ^Aj 4»1 ba£31 Lco 9 . (XLta 3 frlu£3l j 

AiJjll A-a£LaJL ^eiAlTi I ^jjiluUJ^ (^jjoJaa^Lfli Ajj 3^ £*L-a 

^jjp» liA JsxaX .«JjaJJ (JS 4^1} 

aLUJI jjc ojill (J^a Jal^S^-aji C^JL-al Ai£3 4 <jIa^j V 

J£ ^jlSjj 41a JJC £-a -laJJ j ^A3UU ^1 3>SJj 4^JaAjll 

CjU£j-q Jl lg£j£ii: <j£*aj V il j-a -la jj Ail ^_^A AjjIj3I AJiaXaII 

/< i. j t ^j £] j J^juill I g 1 ^Q ^ t by \ l**»til (3x<aljl 

. AajLajMI 3 j^II 0 ja ajj jl jisV 

-la Jp .Jalj3j-aji (Jj3 L-lxaa o-illa AjAjI ^Aj CjI ji3l ^-uo£j ^jS-aJ V 

Jj-ail A flfca Jl i-laJ ^i3l jA cJa3llli.VI l^Aj AitlA^a l^-i-a 

Ail Loj AJUDj ;djl^i3l A-oj-<ui ^ijVI IAjj 3^lilaa^La liA (j-aj 

. ii^a iixJ lil ^$4 Ai3jL^a ^ljj| l^_Lo 

A fcdfil A 3jA^^J Cjjluj^j (jLnlj<aj^H oi*J (3^J Ajj 3^^9^ t—ilc- 

4^ 4<illiA 0jlHi!l Al^^Xa 4liA il ja ialk . frliLAj^ll jl£jj| Xa£jj IxjIjjI 

^LlojS A aL>*ij La C-l JA.] jL-ai^L 4A Ia.^Xa3 Jaik joJaSU 4^uuj 4 33J 
il ^x irxij Loiic- : A_i3li3l AAjgill ^Jl I x |ji£aj . Aj ^LaII ^ ^ Xj 
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qa £a£flj fJ IgJ^jc. (j^xJ 3-lidk SjLo ^^Jaxal 

£>4a (jlj IdaxJ lfl.jJuL.il Ajudlla I^juiAj Ig nnJ Sjai.Vl *4 a j 

.^cJJ ...2:3 41:3 4 1:2 J4a aItiiaj <-xuull 
8 lJ^ (JjIaI^)C. 3 (Jjjlaj (j^J^SJI J)l& ^g-la*J Ajia (jaa. hi^jSH 

Jsxoul 0 jIj) U^J^> -\. 1 am£j 1 (jl Ljaal . ^jjjk j> I (_j-° dlLol^C- 

.qj> tu^jVI <jA CjLoIjc. 4 £-* -lajjij ^jjjj^ll djLoljc. 3 i*(!^L>j 

jl 4.3 £-* diLol^c. 3 aLa4l (jc- ^jjj V JjUaIIj 

j^U*JI ( jIajI) ^Luiajl ^ia AjIc-j «(jj>»»i^jVl o-® diLoljc. 6.2 

S^)£a jjflja laA .pa^Lfl SJJa ^ j _ Ai^J ftAVVa Jj£j ULuiUl 

^4^1 £ja dll ^4 Sj£> ^ja dLS^LuiJ ^A S^jlaII ^dllaj^ll) jI^aII (jl 
AaJj SJJa-A l- u >oj dl j 4 (jjj dljUullj JJaTi dilj ij£a!I $4a J j Aijjdx 
AaV 14 a j) <■- um'JI (jjjUl Uala (jajxua jjc) ^KSlo <J£jaj (JjLuj 

55 

V J Ijj£a jdu V ^>^-1 ^dtA.i (jflaJJ V Ijfl3 AfttV^A i—boull jjj£j Lode 

.Ajtalk^aj jjd&j 

AfilaixA dilj4 £Jjl jl <3 42 (j* (dl£jldJl) dilx-oaull *4 a 
t (H 2 0) *U1U .dLujaJI ^jail AxojoU SjjJa. qs ajLugiau j jdoJj Ijj£a 

t4aj^a. ^A 4 (ja^ j j.lifl]l L>° tiljLujjJ (jaauui^jl Sj4 <ja ^j^aSI 

dllj4 £ajl £a c^jluLLJ &jj L>° (jj£-all 4(CH 4 ) (jIjaaIIj 

<ja AajfLo AajJ>a. jA c(HCl) c-l^ll tAjj^i. jA (ja^jjdA 

tjjjjljAjUl jaJ i(l844 — 1766) j^Vl 4JJ&1IJ j 

aLlumJI diljill tillaA .Sj4 jA I4 a Aall AjuouIIj .S^aII *4a 

ijl ^-a) Ajj^^- AjajujJ ^4^ cJ^Sj Aj) (Jj cS.^fla a \\ dllj41l tillaAj 

1808 ^jjalb L-uS Lade .i^uilc. jlLo ^jVjl^Lo AaI^JIj 
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A New_ frUaftfl Aiuila] Ijl JMJ SJUiaJI CLa j5fl (wiJ^A 

dlli «dljjjll» <jLaj jlS l^aIIj) «System of chemical philosophy 

.AJJ ja. 4 aK (dJjll 


(Jj_! ^JA JS (JxJktfl idj3j]| (jda*J 4 (JjI£aUj 

(1850 - 1776) jjic.jit g?dJ JU^V*j ‘(1850 - 1778) dlLijl 

«j_£a Ij^-Ja 1_A$j£]j i d-ll J)1 1»') (jAc-' (<jalij JA*Jlj <JUliu ^i) 

d J L ja* L>° SjUII jli Ia$ jlj AjjuliJLj .djIjAll djLjjaJl 


.5 Jto aj 4-LajjudJ 


Sdta-oll djIjAll LaJjaiJI djljjjaJl tAJajjoull djljill 4 £jxa <jl jjc* 

. _u£Lj]Ij ^jjII \jt jjlad da oAflx a\\ 


^ —9 1860^_c. pLlojSU JjVI ^aj^aII c-lil cIiaa^ 

j— ajj 4Jl jjSj (Jlua. c(Jj! jV) -iljjll C 5 ^J^) Karlsruhe ojjjuA jIS 

S? f 

dj_3j £ ^_a*J Jii IjJ^lj) UlLLJ^ JSjuq] dljldoj djljdll D JiA jl J Ull jJ 

* t 

J (oJ_ as. ULii.1 (jjSj sJjjoij (jJau jjx ujIa.IjpSI l$-ji jOiJ 

J-S • ^ (JjjjJj <^a1 I jA t^jljAj5 JJjJaJ AjjujLiaII d^gJ 

(jl ^iljll .Ajjaj ^ L£ jj^lc-^lJ ^Luij] qxi diLu^lLoil Cjli 

.'i/LLo L-ijjJajj AL^lall diUUaaJI JjLdn.l .tillj qa ja£.| Ijld t—iljaJlj jjlA^I 

(illuijl Lai .(LLa j&j) H + O HO i <i. n*s: Qjdta *L11 LdSia 
j Ij^lj •(^-9* i I j&j) 2H + O -} H 2 0 »4 n^j (jtdi 

jAj ^ljj=k £* 7H 2 + 0 2 -> 2H 2 0 

,jl <. 5 ^- -^LlII L-iaJ tAdLaJil Jajjdll ^ -idjudl 

Ajjja. jLtL*3 ^diji jl ^1 tH+H H 2 j O+O 0 2 

•JSduj Q\ j£aj CjLiJ^aJls L% j v V ^ 1 LaSJ . *ii^jl Aaj^^. ^jljJaxj jl j 
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c i(?j—uA) Li He H : j *j <1 jiD <> £jj 

ci&jj .(cjjjjS) 

.JjjjS jlc. <- jjauaiSjl 4- jjjjS C + O 2 ■) CO 2 
ojill Ajjiuj (jjSsLix J (JjjjIaqjS 31 yli ^tjjljll I.AA c.t Juut 

J j*Vl £^U .j^oVl jjC-jjoU ^jj£ IV^ll 

IgJ (^yiA jj 40.1^Jj oji £-a Vj <iljLuUJ (jl l$j£LaJ V Lllljill 

jA JIjaII Jli La£ «aJsuI^» V) Vj 

Cjljj . J—BtSlRj Jal _ jujVI dsljill ojJ! _ ill o^A ^CLkoU . jjJUgJI 

jLa (jtllajlj ^1 IgJ lj] -LLujVI ^lJlLjJjujJ 

^JlIjOjoU dJjj Ljajl .((jj>.ni^jl Sjij (jj^jJ.llA Ijji IH 2 O) (JJ> 1 

Sji) NH 3 (ilLij^oVl (N) CjjjVI Jj-o ilji tlili £-A -LLjjjVI 

£jjl tgJ ujLj^^Ij ,(<i]Li3jxVl jA j djjjJ 

AjujI £-0 Sjj iajjji c> ^ (jIjjaII ‘CH 4 L&-o JojIjj 

^jja (J^ O* Ajuj^J-oII ^ij Ij^C- JijSl-lllj^ 

j;LOj3 iClljjj?* ttljlji I Alj.fi> (illjjj 61*^1 t m 5^ C ' IjVWl HJ 

Jj^ju ^jJ| tilliSj l$_u£jj ^ic AjJuII Ajudij lIiSjILj 

* f 

1j£Aj .AjjLlojSJI ujSl&lfiall LyjS AaauiIuiLo ^1 ~ oIa I^lLjoiI 

! i - uSLj (jl (jfLaj (jlTn^ll 

C + 2H 2 -► CH 4 

0>«j£ s j^ 0**$j4^ <> 0 ^*0* 0^' 6- 


OjjVl <jlc- l^J_jAj i^AjjUJl ^tio) jiul! i r n>uj N 

.^Aill Ala (Jjli 
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CjUj JaJI JSjuUJ q\ La .^^jaiLutfl JxC. jlau] diSjJl ILa JLlo2 

. ..jjj] tA^jlj cA-Jtlij) i/\\ 1-UijSj CjIjL j)X djjLaUJ 

JSJI .CiL_jjJaJI dLa jLuu cjljill ^jJI LUj &X& AjI IgJ (jma1 

(j-G iais L-filljJ V ^jLuaJ^I ^juoJli .a] Aj^Lxli J JskVI ulj V 

CulS "Cul ^A liLi Ajl^I La" . JxISjx JS AjJ Jj <(^I^Jal + ^Lak + U^j) 

AjjIjS AjjJaJI .^jill ^lULall JlaJI jtt> ILAj tljL^j iu 

* * 

AljJa. Aa. jxJlxll ftjill . JjJa 4 bill ^L <jx 1 IojIA llliuulj A-iL-at 

aJc fjfi* j& LaS Jl*j l g j!c> j)SxJ Vj AjJjftll fc^ajL^a. L&j 

lit djjuAA Ajj^aa^ Joj jl AjiLia. AjL-al ^ajLuta^J ^LoJJ Ajj jaJl . LajUxjS 
^i£j Ajjj^JI (JJjSj o.la.1 j ojL A* ula (jl £$l jll »j j - wi ll ll^jl 

blAjjJaJI oLa (jjSj LoAlc 4 c5J-^ ajJ^Vl a La jjjjuI 

<jx (JS ^JUi .SjjjjJa jA lIjUj jaJIJ CjIjLII { ji: jjjxall (jli AjIc.j .SjjjS 

. JjS/I (jx ^jJLix ^jlull I La J £x tL uliUjJaJI j eLljLJI 


4(jjah.jjH 4(jjJjSU C ) lj-oj ^LxjS Jju<ajc* JS SjL eUaC-j J 

(jSxj ^aJI cjI jLII Aajsix tillLSj i ^ jJI ... dj jJ pU N 4 (jj^ixSj^U 0 

IjlSA j . Ajjjxjlll l^LxJ Ac. I-bun j ^LxjSU ^c-ajx 4 L^jalSj (J,\ tl^atx iaijjj (jl 

I^Saj . ajjUxjS ujL>lc.lij AjILS Jula. (jx (jjjll ^^Ic- cIjUjJ^ Jia. (jSxl 

S o 

tilllaj 'klc. Ajl lUjtjjjaJ! flc* IxjIj kIA jLII ^Ic. (jjal tlxlc. qUxjSJI CjjL^a 
l.um>j tj5ljll ^x (^jJajJI A^.Ijxj ^xjuU Aj^iaill AxSla^xil SU 

. Aj^Jaill (jjjuoJL iAllaJI 


idjljjJskJI ^1 jjkl iSjlxll Jli. AxJaC- S^)xlixl AjIJ u tSIL (jlS 

(jj-iij ^aJIjc. Jlaj (^Lll (ilL j& ^jlujSUi . ^lIAjjJ aJI i l_uSjj : JUj) 

.^UuSlI Jixjjll (_^A J^UajVI Alaijj tL^j] J& V filujSB 
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4 AjuSJij ^Crlj&S U Ja ^ ia*j] til^Ljuj ^jJl CjIjIII 

U1 ^Ul ^j n^ll t^Louj^ljSIj 4 ^»jj I^jlx jl^allj 

ajl .frlj<aj^ IIa (j£ AjjjVlj t Afllalall (JjI^jujJIj tdljaJI 


4(_£^>lai]l IajLui-o J&Ijj (jl Ls CjIjIII ^^Jc- A-uuiljAll ^LajSJI 

djjubull ^1 ^A l^jj .SAjA^. Ajc. 1 lutJ jI ^oj oAjA^. l-L&j* ^ jIAj 
^wiC- £juiIj]I (^3 Aj^iIa LjUll ^^3j tLiiUaj^j AjcA ii«all djjjI] 

AJillc, ;AjLailall Cjlc-l^)i-<all JaAj LoU^a Lujjj 4(jjjjjd*JI (j^SlI AjIajj 


(j^hanM j JjAoiU ^3 


Ajjifl 4-uijifl JauftH JjJj 

Jja /^6 £^)aJI J&L^ t^LuuSJI 11 a jl£ 

^Aiu (j£ (j! tiljl £j® ^j^aoj Vi L ? laj AjI V] 4 A*j^)juj AjI^IoAj ^»AJjj ^Ic. 
AiStilU (Jju] ^kll . k d'Vi'l qa ALi^>J (JvSnaj jlS CjIjUI 4i^>x-o AjA^ 

<jV idjjU^ll dji*JI <illl Lcj 5Jj^-uij Aj ^JlL Vj J^^Ia Jj^la 

. Ia^. A^c-J>>q (jjSj S Vi.w ll J&iti\ 

DjlU (j^jJajlxAll J A^a> (j* (jjjjlll « Oij fi' i n * * ° AAjol>U]I g* jj3 

(jjj^jLa ;Ajamj !Aia l^jl£ CjIjIII Aj (jjl]l e-V^A Ag_2k j)-a 

tJijA Jlo 4tljljll] (jjjJa^lx-a l_^jl£ (jjUl Lai .^j^juiC-joj 4(Jdaj|j 

* „ ° * 

yJalU IjAouI j ^^jIa Aq) dul£ 4^AajJajLua ^3 liuC- (jl£ (^111) 

* * a * 

(jlAAallj . Ia> (JjjjjS Ijjlia (LL^V Ajc iljAaoim ^111) C-Louc. jl 

. (jjjjbjjaj ^jjjjLiAjS LauI ^ n i (jl£ Ajl 

j'^ J^v) ^jiLa clluiJJij UjLall ^3 AjAajlauall jl£ 

^JJAa]I c 5^UI ‘cjLajol^J ^Au<a dj3jll (ilL < j^a ^jl£ C^^l) «^lj5u«^jlj 
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(jl ^11 A.bal.% djIjliojVI dljl£ . ^Ajc iLUa^iiud ^ill (JjJaLLcJlj 

> * ^ 

dIaj l a£hXa (Jj^jb di3^] ^Ski AjI AjI^^Aa ^9 Ajoi&j til£lj /jjdSLo 

Lot .AjujI j£JI Axaun^H Aj^)iaj]| oAaC-I Jla.1 (jl£ Ajl ^jja^ tAjjill Aj^lai]| 

Ckbj3 Aj^lajJt jli i(Jjj^ui£Loj qjoIIj JLaC-I (JjJaAJfl I jpd£j] 

* 

_ lLijLui I^LJaC. s-LJc Jj9 AjJajlxAil dljlS Lu4J^)9 ^ij . 

Qj*- fjJ lS' j t>" : JjSj <-£^') ^jajj < 4 ^ ‘JAj- 3 ji& 

\a la.lfi.jjj Afi jli«j ejij A ahfi Aaalaj jl Ajjlfi 

•jfcfrji 


ijjl %j) jjSaa 


0&\^\ A£_>a. <jjj -lljj ^ill JaLjjV! Luij^ftl A ijuuaIU AjjI^II 

djJ _1] jLilt Jj^Lia£]| £A ^jUjj lIimUj] j tClj j£ lT WajC. jV 

_aIc fc^jj __S <jjJ> _It IjLjjj ^jJ^joijLo (J\it 


.CJ jj—11 ^JjJ ajl*-« A > J <jl£ ^ill jUj^I .^jjJjUkjl j Qajjj^ia. 

itj—joit ij_Lju^J (JjIj) -jyjjLa .e-L^I IjplS ^lllt C>y jA <jl jA ^joiaLill 

- * * * t 

i f J lxtl AaxJjl^V ( LojI J I jxi jSjjj LiJajI ^jlSj (^juiJ^fill ^ a>a!I 

_9 (JjljoJl Ac^la-O Dji AaK IgJlyla. l1uI£ .dJ jlui ^JUC. ^J^a Ifrjlc 

£—Lc C_jalll li& JDLa. ^ja j iA-aUJI AxJj-il] Ijjjj ^jlS villi <Jj 3 .Aj-ajjl£Vt 

.^j1*j]| ^3 till jilt <jC dlJ-laJl 

djj^£ CjuaiCjI .A=kjli AjuJaall di& (_yx A-^Ull ^jjLuobJI djjl^ 


Jjl£ lLijLjjj ^lijjj £-A dj£ll Ujljj i^jtj^aAll i(j[bj C-Luojjjj 
^jjjJuoilju (jlljj v) J^)£k9 ^j| Aakjj] Ac jAi.iiA ^aA j! jl dijl£ »Ia1aJI 

LJ .AjUa jj Ajjjac a! t "Religion de la science ^1*11 Jjj" 

*S 

LAx^a ^j’ukJI ^ jj^aaJI ^ j^LJI jl£ . j-cJI I jjlS AjaLkJI Ajkafi]! 


29 



JJV JuJa ^jjQr-1 "ujULulkJI jJJj^ X>" liJ 1^£A j JIa La^V 

(jja. ^iLJI tUUI ^jaaLuaI) jIj l-JLL l$ja tiljLij (jl£ djULic — "^jujAl! 

if 

1/iUtj Jj jjjJa^Jl j)l£ t^ULtil AjlaIJI JjJ £>1 a Jl>U ♦ (JAJ J 

idjljlll 4i)jJ Jc. c_flSjoj (jlS jaSH (jL jISjc-VI <1 j *<JC'jJj 
Ji e_l^Suuu]dll tL^JjJI J j$a-Jl JvVnrtV <jJajl*A iilljA (jl£ (Jj 
JIaj^VI c_jLa^ t^Ux-nia t*111 (jJj ( jiajJI ejjaj SljVl &1 a <jV) t*liill 

^aJ (jjjljll ^VjA (jL ulill £aj .|Ajxdai (jj£j u' ^] V ^jujall 

85 * t f 

Jj3jJ Jji£“ilijLjgj ljjj£ LjLaJ^ (jl£ jlijjj . jjjg % a jl ^UjC-I I jjJj 

f * * * * 

Ci*joc.jl IaI .Ijjj^ UjI£ jl£ (jljjj **LAa djULouSl La^Jj L^j! 

^jkil CjUai^aj 4 jI* Lull Jl c..fll jJal JS2 tAAbaJjl l_LuoI ^ 1 JliLjj V (^111 
'11a La JJ Jla. AajIa. JjiJI Jc. lAjl^jJal (JljgV 

cljajc- Ssk .Louja J 4_Ji sLaJI Jaa. S jlll ^jUaII jlijc-VI 11 a 

duAaJl (jiaSjJ 1950 -lajujljl Ji^ (jl£ J tfrluj^ll J lltiiujl 

jl£ US) IaIj (j-aauui J -la-jj V Ail AjujIj AjajjJ J CjIjIII (jc- 

Jljj (jl J ‘Ijjjj Ia^jC. ^1 JjV LI Jlj .(JjJjJ 

s „ < 

JjoJjIj jjuA jJ£j2 (JLaj JaJj Aa.Luu j)A duj Clui&jl (JHaj 

* * 

&j$Ja LjjSlj jjJu l^C-L-aj (jVl (Ja Jlu^. tdjjjJoj 1 itiu^l Jil .4iaA jJjoiIj 

JUaj£J1 lj! j^i AuIp 

.lAjJaij dlxjtj t(jA ^C-JL Jill t»ljAj^ll JJ ^xjJ 
^jla JaIxIj Jla£ Jixj AjJ Jl Jijl (jL jA Jl jAj^lli (Jj 3 (JA Ljjil USj 

5f 

jLlc-V) (j^*-J IliJ JtA^kJ (ujljlll) jA-aUc. <ijjuaj CiaJ 1] ." JjiUl" ApJ 
jlajL jlVI (JA JJ^a JJxj 3 jo a ujljlll dIa (JjSj tljxjal Ixju t<j| 
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jjj dlljjll dllx.(Ja*J jl dsljjJI JastJ (jl jSIJI .J] 

.S jJXj-a jl djJ diUldba (Jidu tg-iU I JiSAj : jaiA-a t^jdwuj IjJ 


JLloJI jj-ajll Al^^a jjlaJJ JL^aJI j)-c iJbj^jjall &jA j)Ada 

jU a££ ^ JldJI Jl Jt&Vtj < Jl J^ Jl' ‘JjVl 


. c-Ljaill J Ajjj Jk djl * a>j <jjJj 
£-o Jajl jll Jc* dljjll <-j]ja»A ojJlLa Jc- V jl ^uJa]| JC-IJ L_fil Jj 

J Jl' jjjjjll ® J (j]i '«^A j .dlljjll ajA Jl£j Jc- J t IJ u>ll XLq 
jl' Ud^JJ dljjll £-a jIajVI £jWdn L-i^ui jjl AjujI 


(jljaJI j* ajakjl AjcJj Ajuj> jJjj **^'j J V] ijl jJ 
(j *3 .AxoILi j*-ai*JI ja dl jj S^C. ^jJaJ Lode. J—sxju jjaSM (Jl .CH 4 
^'A? J u J <-*>" J*^ .C 2 H 6 cjIjjV' u j% uj^ Jl' c> uPJ 


(Ja (JSIlvui JIjaJII AiJ jli Ij&A j . JSla JSI dl jj ^dau j I JUAju jljjj 

* 

(Jjid Jl CH 4 *H 2 0 *C0 2 -la^ill jja Jl JJall <ja Ijicda3 jVI 

. Jic J 


Aiujuiallj 4 jja 1I dUaLjjVl 

C- Ii/JK i—laJI <j jjjL JaxjJU JL*. J Jc j .t_i*Jl£ sUJI 

.dbJJ dlc-Uaijlj tAajada <jj*Jj 4 AjJ JaJjj dljjll jJJ Aj| jl 

iAjjj*. J*.b .ajA Jill dVLaJ (JjuaJII jA JajljJ (J ^ Jill IjA 

linrkJ 4 j*.VI Ja*-iJl (j<a L$ j' (jJj 'g >^ain J JJ j tAjJ Jajl j J jjj 

* * # f 

j*J Uajl J jJjJ tJajI J ^UaAjl (J (Jj 3 J tljjJJ ^lc.liu (jl 

.AjJ IgJS — ^Ic- (JJi — JajljJ (jjj Aj^I-C. AjjJ k (J.lj »C5j' 

?dlllijJ' Jajjj Jajl Jl (> ^ J J Jlj 

• 1994 44-jJd (JjJjl jta 4^JJ t(juU3 AjjJuJ jd C_lUS Jajl 
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10 X 6.023 (CH 4 ) (jIjjaII (ja Lai16 <jl£ lij 

(JSjudj AjjS .AiUxjJa Jajljj Igjl Ic-jljaJI ?1 g.nj Jaj^)j (^ill La3 
d^juolh ^ j-a^all ^,xuuJ llu^kJ A4 i* xJn 1 g j£Jj 4^ a'I likLcul 

(Jk-a £—JalLj 4L_±aJl ^5 La£ tC-fijauJa Jajljg 4^j5 kJjJ .j£kjuJlj 
<*k c-1 j^aj^ll 4(^j3Ji ^k t^l_laj£Jl (jl j| .pkajSil AiJ y*M (j-a£j liA j Jatnj^x 
(jiliu (joul J$i ^UaJ^I Lai . 4x-1 jJl j A^aII jjx I jjj£ L pajkj I -l)j J 43 k 
jA i4Jsjl_LLa jLuVl AjjLIj VLaC-l ^Aju tlslkj 3 A LajJj t ^jj-l*Jj Lall& ( 3 kj 

4c1jIjj^JI <j jj ksjj jja olVu V . jar.x^a3l ^gk ^aLlu 5UI diUj 

...^gjjxll ^^LkJI CLi^jJI <j* ^Ajj LajS ^jljjll ^k lA^iajj 

.(jj _ikl dJ_C-li 5il_k^aj UJaj 4 <JjujLjjV1 ^1 UjSlI j^l^JI JlcJ jfi] UJa 

(jl (j—£-aJ A JJJ a II (jij__aill jl Cjl^p_II (jia*J jl Juu 4 1 iJajI AjjuiLmiI 

j_sul AjLIj LaJj 4AL^Ia (Jjuuku ^gk Laj 4djjj£ j|^C.L ^xuVl jl 4tiljLkj 

clAjjj^ll j^ $.jLaj jl £ 3 ^)? AkjLaull SjAUall dk .^1.1 JLi jkl) 
A —Jj£ kl ditiija* Sjc- j* ^kjl) Polymerisation aj*kl CjI jilt j 

4 (J£ tli'l _ jjll Ig ^ j^jj^ll tlal^il j^-aJ IkAj .^Sjak 

till_jjjaJl j-^a ^_Ljla A-LaLoi C-Uac-V SA^.Ijll -kujj (jl 4 jlkall 

(jl jl 4dluaJI (3 j^I 4 . 5 ^ (jjJj^H Ak^Luudll A^UJl dJA (jl .Akk Aj^Laxll 

(jj_J^)SJI J^y^i .AjaJI clsbjkJI (jj^J 4(^jlai LaS 4djokII 

dj _c 1 jL-_iC.Ijj ^k ^aJadjj I ^A 4^jj>njk>jll ^A 4(^^i.l Sji tilLiA 

^llaliujJj 4 j^lful! ^gC, Ljj ^kVI jA 4SiC>4 *Q)y ^-0 Sj-all *k (j^lj 

J k^a^I ^ A A-L-aLaJI dk j . 4 ^jjLaJj^3 JLilLj Ajjlka £*a kLijjVI 

(j^jj£JI 4(J-ajVIj SUaJI • yjz *juallj dj| jlillj 4Ajo-bjVI ^l^all j)Jj£j 
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1.1 Ji-i 

Jjju dJfeuJl ujUjjaI (Jbxj CiLfL jt-uajj ^alujjj jaJi^d 

^ (jjjjil) viilji JiUj Liltf .<j$J djU £Ia Jjjj 5 jjlA J^Ia J*S <> 5j Vu a ti 
4 ^jAM*Sji = O ijiAjjiiA = H = N ^j-J) t5—^ .Ujjll 

<JJ*J& ‘J.J^ j*>» U-*- 4 > M *<>**11 ^ -ji* = R 

.Botadtene ~ BU 1 * ■*&*-» Porphyrne 
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JjLj^aJI gjjj I jj) A*jjI Ia$J (jlalll jtjjiB L ~JJ 1 *uLxiill j 

.^LiajSJI <■ 4 qjq^ aJjlaj ^jJI I JA ‘£ 31 J ^1 .. .aELJuJI 


j— \f\ ^LuaI ^Ic JjJjVuhI Sj^lj J^jJ tAftjXjJall Jajlj^)]| (Jjj qa 

O&JJ^ tAP iSlpJI *La£ 

* 

<■ Sj»— Ja l_H _^aJI li_& (j^l . JjI-ua ejjLaJ ALj>^ LLjua ^jii^jl Jjja 

j] —mLoJ ^jjLol— j] balS (jjfL LiLc. Aj^]j tSJ^^JL ^/La c_ii jjj <jl (jSLojj 

* f ^ , 

LaJ—J c. LJsljI |j$J AjfUj (A1 ^£juiJ ^Jjjjjj c LaII ^jli Ij^Jj .^La c. La]1£, SjLaII 

JS_kill Jjli A _*j|^)]| ^Ul JjI j^L ^Lxj Ajli SJj^>JI ^jjL cliaJ jjL in 

Ajj^?^ L&-° tAjj^aJI CjUjJ>^JI Ja>|j ^ Ajl LJaul (JJAja .^jujI JjoJI 

VI ^-i—2u LimjLwiI I AJna.j^jjjui^JI L-ixlj tADN S^^jolaII 

. jMa : AaKJI a ja . jjaV I (jiLuJ 


* c 

^ aELua JjIjJ (JJJ | *~a^j a£LaC- JjjS Ljajl ^gA JjIjjUI 

<jSLl 1 jLjljVI Aj!£>L JjI jjaJjJ l$il .Aju^jII JjIaIajVI 

Ajjjll Jjla a%MI a JA (JSuaG - jj]| lAjfllja] Aj— aLk (Jj^. JI^LjiMI I JA 

p * c ^ * " 

JS ^ .dlfkill (j-a Ic.jj iLjjl I^j jL*-VI Ajjl^Ij Ajjl-la. A3jj tlj^nti Lvuuj 

JLqj La IjAj i JjI jll ^jjj Ajj3 JojIjj JjIaIajVI cJ^ U^° 

Aj^jjoo£j tSjlt<-> ^A j V l J^Jj -4 >U^\l ^LuakVl JLujLaJ ^jxn 

3? 

• a^JuLill A^jJtJa^ 4 UJl6 

AjI^UI ^jJI AijjLall Cjljjll JjI xa 2kJ Jjijialjj jji a JA ^JLaJlj 

La jA I JA j tdllj^liU Aj^jLi. Jjl^Iabj ^UaC-V Jjii ^jLj ^ g "u.: 

s? tf? 

SJJi^A LI J j t t U>i% AjjJjolo Iaja.j JjIjjLJI ^"^aI 4 VLa tl jIa] 

^^Ij IjjiS L^aj ^^jll A-luaJj^Jl dJA LJ ^jSj IjLaIj VLaLaJ 
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Cijjjfll j Axlj ^j] .USUj 4 CjUjoiUaILj 

.CjI jjL l$K (Na Cl) fl*UI £cl« J (FeSi) 
j lAJuli (jjjJLj 1 g h^Vi ^all Ujl^jaLilJl 

; (J£ju 1 j a£jLui 1 <i illijj o-i&j 4L r t)UaI] ^oi*j SjL® (J£jujj 

^j3joux3| Jc- ^>]aljJ 11a .. j Ual jCrjltLuaJj^ll 

CaljljU Cat jLiIaj <_£jj <_£jTu^'l imS ^j 

11784 gjjlA ci^i Cy* CjljlaLa 

^laljj ^jc» V] i** luul t^jLuaVi ^jpmxi ^Ac a)I (jjxlLj IgJaaklj 

."Sjjlll jA ^ dliLo V <_£j^jaui dsLoUaljV 4 -L<ua^ ^££1 

.d^A Ajjjj Aaj^aJl calJjjJl dijSI J3j 

j SjLaA 

^A Lo J 1 nl& CjIjjIJIj CjUj^aJI <J^ clH 1 ^ JJC- 

SjLJI ?4ajjau Aftti^ll CjI jill ^ f^J uJjjl aAc, 

IjjAau j 4<jj^ jjJlj^JI jA (<—S^S/I (^1) l^a-o JajuaVI .4SjJ 92 

«* 

jail jjJI jA ^AaxjjlaJI 3JLaJl ^ lA«laJ o-lA '^ISj ji^Vl (_$!) 

4 AII ^gjj JflLLuull I^A L fljl^j liLol (jl ^UllaJjaUj 

. Jl*a to J| till j j^j U jC- J (j^ J 

* J? 

Iax Ajl^j (j^l £-* ijjjjI ^hVn tljL^c. 92 c*1Ua Ijj 

^A 4<illj UjIj L£j 4 JjxAVl <jl 4<-i^x>xi ^3^ 125580 <^5-^ 

Aj£-<aa]| AajJ^aJl i^jLoLojJajVl -i^C- ^jl ^.txxu ^ 

^ * 

6^11 o JlA (jjJjLua^ll dt^jV'n V] t^^-o i jjul jA j 4^jl^a V 4b^laj 

AjjI CjIjS^aII ^lajj jjl jUjcVI ^-ic. L-iaJ AjI jj .Aajj^aa Cjl>U^j 


35 



; A 1 lls 4 Ai j l ^ a AjjLlAj^ll t ** it . AI^juJ J A^JjoiJ AjLoC- 

IfljJUJ ^AjjujLui^ jl) Ajjoia. ^gJc. 4■ lUMI ^j-o JjV ' g <ah* <ft cJ^I O^J 

diUbujI jj clsj-la* ^)3jJ ^j-o AjV AjI (^1 il^Jaxj J) ^LajJaj^U dj 1^1 

.(jjJUaJl ^Uajuj^llj (j-o dllj L>°J ♦Aadlj Aj^J 

* * c c 

ASjjII UjLloj^ !>Lclij 4 1 n^j (jl A-ii^J V Ajl jj 4 ^j 1 baftll (JaC* jA I.AA 

Jaj^dll 4 fll juu £1 ^j-o AjV ! (Jc-LflUil (jl ^Ixiljj djl^Ul 

^ > 

(jl 4_iaj ^glill iJofijoJI £-da^o (Jc-liill £-daji Ax^j^Ui 

55 JS 

. Loj^ ^igaal I JlAj . (JjjL^a^il 4. ^ 4* 

^0 LfiaJV (Jjiluj) ^1^3 Cy*J L>° AjjfLo 4djLall (JS id^Loll 

^jalLalVl 4 ^ 4djLo (jjfLd UJ^ .(^ 1 ^ (j -0 4 ^ -P 

<jl£ ?l^juoaj Sjill (jj£jU f ^ 0 U^J £-° UJ^J 

.laaau^a <jju] tdli J ^jJt ^l*j LiiSJ AjjLgdll S^Ldl lg-jl - 1 £aaj 

fes! 
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i? ji_^ 


(jjujjjl AjUaj jLmJI 3 jS 

jla&]| jjc. Jjal jl c ajSIjIIj tojSa jl£ ttjjjj CjjS 1 * Vic. 

Jc- (Jlia£ .^US aJa*X l$3^)*J V A-LujLujI Jpfs^l jl 

^3 ^jjl jj3^)*J ^uljll j* * C ** lW LoUj 4 ^Lui^Vl cilL 

^3 (^ajiVl i^ai Lo^jli j-* jUaLui t^*uill AjUaj jtLj 3Ajoiaj 

Jj-ij ^jfixJl JjSIjII I^A UJ^l ^3j ?lAa> (jljaiii^ Lag jitiS jl £-0 AjuiSj CiSjll 

LajJ ^JjoiC- Ajuma> JlxJ ^jau gjill jA t jij)g hiiA ^LaJb Jj 3 j<o 3 -IjAjuj Jx3 

0? 

^uT Ajj£^ ^ill I^oaII jlj tUak AjJI ^jLulaII <_£Jj£Ij (jl Aj 9 jl*J Vlio 

^ ^ ^ 0? 

^plj t'l-i^all IjlA l^)jj£ $1 A-ojILo jlj t^lJill ^3 V] IaJa k«r* 

Ajli Aaj j£L ^1 Laj .^A^laj A^j J^l c-ljjuail ^ litLul IjjLiluJ 

j^Ij Axaui Ajj) uul A_jLa^JI L.j^»^ill o^A (Jdx Jla*. jj ^]| , Llaxa 

$1^ C-l I g_2^)ia ^llll l^juoflj bb^a-i3 AliSfl jl jA ^V>tvjl _!l 

. ^LaCkVl -iajiai j& AlaC La VlC. (^JoC- (jjjjLJ jj£ll ^ 

jjaJ! CjI1^j 3 ^Vnai Li^ja .Ljuij ^ <*jUj Awi Petanque jlaull — 

Grave A aKj ^^paic. (jjjjLiill j^aJI) ^Lsb Ljlj 1 Lojjs Graves A-aIS Cjjt£ 

Gravite —jxj J—laBj J_Ju ^—i*j ^_ j11 a— ilu^UI Gravis A_aK ^ Ail^ 

• jjj aJ L^aa^i ji llui ^1 "Grave" fl-iioJ ^jLi Ljajl jiij . Gravitation j 
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C-J^LuJ j &> <- A_a 3I JLaO lx ^gll Aibjal 4 ^)xSM ^gi la 

s? 

Lu^sd jl^ jpjj V aJj£JI ^jli ^>1 ija^VI Jb^Lui ^ jjJaj-o ( ^ia .ebj^ill c^ll^plj 

jbxl b'ZC, (J±a eij$JI 5xjlax (JCr ^A.bll JJXjuall (jV *( JAjP V 

plaLlJ! ^gAjuoJ 1-lbajl (JjuI liA la J .Aib J JuA J) jA JbjQmH (jx 

JjuiLua . Lluifljlj <jl Aj^aa]| lajjj AjjLo^J 

s? 

.Aij^)xx JJ& LJI& 4K jJll: ^jxbxll jl_ub.Vlj ^>^11 ‘SAU^J 

"^gjlill UJJ^ajJb'' la (ilbjlud ^JqjI c*lli A^Jlxx (j XJ 

jjli ^jJaljljj .Aj^kjll ^0 U^J <iolxJ1 AxSi% a\\ JliLVl 4*in 

- i . iKOl 1 jiA AjI&I ^iJI L_LUjJI jA c*Ui 


fLu^Vt iajiwj 


AjjjIaJI ;*nhl 1 £tjjbll (jl <bj.wll bbjjb b-i^*j 

j^mJ -jA^J t> 0<S*li Jc. JJlc. J] (Jjjy'u J i^At I^il 


1 .'■"' -U,a <—-l^aJI I^A (jlj J .aa.VI t..lA^J (jiaj'il (jl (JjAJ 


(jlS La liAj U-^JJ L>° j5SI AG.^>jxJ Jb^LlI 3^)xJ jli lit 

& 

j ^Jc. ^jx L-J^)LaJj <jx laiUajlj 4{j*i^»'l ( ^glc« .Ajlc* (jlA^JI c_ja.jOjuoJ 
<jl Lxx ^ixa AluHj A-A3JLLS A fc^iL^aj diSjj lit Ajl ^glJlfr (jjj tl^JJ 
AjIc-j .(J^ajVl ^1 Aj|i Cj3j]I ^gi lix ^JvL-eaj La^jU £jJI Axli <jx A^lj 
. cillij jlsac»VI i r i* AxaJI ^jx Ajl jjc. 4^Lxa.V! -la jLuj ^gi V aSj^JI ^jli 

ajS ^jjuajl .Auxftjj Aj^aall igj*-* (jV ^jx ^jUll jC-J UU t^lli ^xj 

jJI ^gi L-aljox Lbiaj LajoCh. ikb Axuflj uj 3jll ^gij Au Lbi^bj (jjjll (jr* 


aj^k^S/l ^1 A joAu <ilI3 ^ubJ ^3 ^jl CjBj^sixII jut 
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. ^jjajSfl JJ Lia jiLusaJ La^-jl jj 44juiij difijl J Ixa La^SjOJj <_£^)^Vl 
A yf\\W jl ^>3 L_i^)jJaAll S J £-a J 4 J£il JJ ^I-IaojuiIj AjjJJI 3xj1 
jl dL)L s Jl Aj^adill olA djjj^l La lljj 41 g juoflJ ^.A LajJ 

. JLJL l^juiA Jj 

£ * c * 

jl 4 -uij^a 1! J d Laid dLV C-jJajJaJ 4 l-J Jadau jl jA 111 J/ 

Jl l_ i^aJu ALiUI Jiafyl jl J .l$lb£ £a L.unl ma J£juli 1 - 'Wn r WVl 

j^a L« J£ ti]U& Ja ?ljj ,4ijiiJI ^as^I\ ^ ji&l <jlaijVl 

e-^La j JaxA jl£ La£ l£jfLi LjIjj-o jjSL zja\\ jl 
IaLqIaI JJlc. j*-± J .AjaSu iiftl aJ A^jj jl£ <■!n^k tlijjlj J J 4 I jjj 
J I Jj La£ AjaLoUJ Jjj JJlc. jl£ .( jVI ^A La£^ *ljJI AajUaI 

Aj 3 lull Aj-aL*a^ jli JxuJ AfiJXJ jl£ La£ Ajj£]| Jc- c_i9 Jj JajLuJI (jl 
Jl JJl Alii2 LaJic- £ Jl jA dJlill jUall J j jSj jl uoaJ jlS 

jU 4 Jlllc A^jJaji LaSij 4 j^l {Jx-Aj . jjaiil^A LoAIjJj^ dlXil jLo 4(^jiaj)Vl 

o^jaj jjj Alj^tftAJ e-I^JI AajIIa JdC'VI jl*J J L^l^l ^A JqjuJ 
<^£9 4^*>Pk II <JSLai Jc. I_J£ C_i9j3j ^IjJ A^ajlLa jV la Jill 

JAl dill (JJ (j^j) Ajbaiillj J5I j 4 JajudA ^ * AI Aljulilll 0^)ll£t 

4ojij£ AJ^j Aj^Jill Jl lijaj J 4 ^; In III . ( JajuiA JSJjj djIjUall A^kiskl 

4-j^2kJ J La£ IJIJ jr^)j Aj^pj J lAjj^ ^ i»ti <^ljJI AajIIa jl ^oljjai 

djVl^yi Jlj 4 AjjIAj ji^VI 4l^jajjj iaJJI o^jaj 

jli ^il ; Jjllc A_a$ 5 La 11 a j (J a£ a Ail _)jjr >.<r> ^.l^Jl A_aj11a Jl j£j 

4 j£jj .^| J]| J Ia jl 4 t A-s^aJllI ^-=du jl (JJ ^ja AjI ^jaiftj JJ^- 
LgJ^-1 AjI JiC-l d-lSjA JjiAdJ 1J v :^LjIS c ildaj 

.^l Jl J aJc. jj£j jl jLaJ La jj^j ^ <iljJI J AjjJI 
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^jJJxxLJI Cj^)Lu-bl tS.llaax]l Ujl^LjaJ^n d^A 

5 * c 

jA tx o^A l&AX <jl£ ^^lillc. (jL (J^fiJi] t jlnmjb ^ «Jj 

:<Jbll ^A ^1JI& IfrjJajC. VAajUx]! d^A L-UjjJIj jjLoijll 

AjIc- S^a AjxjIxx ^o Ajli AaI^JI aJIa ^a ,jj5L lxjj& 

* * 

A£^>aj J l. i>j Sjall CjjIS tbjjj ^.uaH ^jl£ lxl£ |j&Aj .A^j^pul 

(jl .Sjli (ja jjj£j c-iau^al (Jo3 dLjAJ J lJj^xj blSj tdjjj£ 

A^LaII (jli t^^A.1 A^a <jx (jSJj .Aj£& ^ic. Ij| c_kS jjj ^>n> 3JUaC. 
A?v uj ^A ^LoiaVI Jai^Sboi3 A_i]c* j . AJj£J 1 ^ic- ilxJaj! t^A L_ka jJJ AjjJaj^fl 
^ajoiaJl *11# ^jljoiJ ^Iili (AjSLJI 3 IxAI-IaJ /jjoS lx lLa J l (JjLftll 

(aJUsq]| LjaJ Sbuxxllj L-QaJI 3jS) <_£^>aVIj tU^Luj 

J# 

aS>Ic>j (jj£juJI aDIc. ^ ( i j±£Xxl\ ^jk Jj] aJjSJI .aSjjaj! 

< " # 

A Y&\\ c_k.W ') <jl I j] ^ilinni SljLxxIl l. n^j LaJj& !A£^^JI 

.aI&II ^Ic. <*_kaj-y V ^ jLaulli aJc-j .^jja^L]! 

L.nv V 'fl .Ajmt ml UaV L«£j cAjljIj aJsLuij JSj Aa/iiII sAa 

?^LuiaVI Ja^Luu <j^jla JajjJaJb jA lx I^joiLoiVI 0?” 


fLuatf\ 

aJaxI^j ^jll l_)jIaj ]1 ,jl ^3 Ajl ^A ^JJl& AjjLiC- (jx£j 

bx£ Ia^j^aj i tljjj ^Ax5 ^jx ^LjJjxc- Aaj^LcJI ^LoaVI 

* * 

jjjxj ^jx juV Ixja ^^Sj 3 I JaI (jx aJc>j tAajj dia^l! /jjjba Aj j« ^ c-ifuu 

tdiajx Aja J J^ 3 ] 

(jjxjjVl AiLox 6^)S ^jJaSu ^£J u 1 ^ ^ ^ 


, ^4jS\-uJI^ < > ~' f.i ^ U 4jj£j| A, \ gt ’"' i^ilc , 
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JajLui lAAj .LjjjSj <jl jA cJjIaII IJAJ ^UjjI tljic 

I'juA^kjj V] 2 d .1 *j jl Lo a] Ji_uiVt (j-o jlajj a^uAIIj Ia^. 

j)l£ (^a! 1 ^aJaxil (_£Aaj]I jA lAA ?<Aj3^o qjAj cJa*-SI Lo Ia] . oj^ll 

6 ^5 ^ ^aJJ JajLuJI j)l jJ IaLg ?A£j2kJI CjUaLj IaIo A^^ljj 

l>°j d Iaajc. ?j)l3 (j* Vaj (jlji 7 

^ * 

. AIjLo Cj1jj4jujx ^JjIIc* LaJ ^cIjIj AaI j£ll UaLm jjl (J^kl 

to j£ll SaIj5j Aa^.jj] AjaI^Lj ojg-y^ll tAjjLall CjLj jlauJI £_U-a Ia£a j 

A^jA ujxoa. JjA-ajil jjljJ 8 jl 6 CjIjSII CjjJad lLu^ Aj^aall ^)jojIj 

if 

t Aar n» tAlbai cAjula^. tAjUjl tAlDlj t j)ljj| t A^J j tjjljj 8 8 .(JvUaII 

af sf 

a? 

(.- AatJl jli lAA ^-qj t/j^ljjaJJ (Jjtii 1AA Ia] IA j-uiA) ^.lillA (Jli . AjjLgj 

JjLjj IaSaj . ^>iJl <j* ajV Ia]j AjUS (Jjjsa aJ Iaj Jit 

pLaII ^>i*.l e-lcj t I jg A s-lc-j 

JUa ^aJ j tj jJ.ljL.rin 11 £tJ2 (^^xVI AjIIjj d *^ (j-® C5^“J^ .UJjU^IaII 

^Lalt jjjj ^aJ jj/n^a.]! (jlcl (j^ajVI J] Oj^li t—lL-a j LoAjC- . A^Ij j)l 
jjjjul jll oAaa>Ij oAdLulaJ AAjj^J t J* kSi ^aJ . <Aj 3jll (jrtfljl ^.aT\x>" 
IjSjAjj jjl aLu j)l£ tiAA ^Jj AiljJal xnjJ)}\ ^lar a\\ ^jj >j 

JjLq jlboL-Q A aIsliIo <AjULu04 ^ic. CjLo^Ic- ^LjJa^J ^aUs ... uikll Ajjill 

s 

.^)^l ^Ic. ^^4 Jlaij^U ' g ar >>>" ^Ii]| oAaII (JjjUj 

AiLuiA^ .Aaltiil A-LujAj^JI AjJI jlall L-Luia. AlAjj ^jLojVt aAA d (jAaj 
^ia .(Ajoil) LjjjjJaxi J-ojll fj\} ^^ic- lJSjjj Afir 

t4=2x2 ^l = lxl ax»A iLuuJI ajIJ pj 4 t3 t2 tl 

.^IJ ...25 *16 ‘9 44 4l ja gSUll J Ji 1 16=4x4 ^9=3x3 


.AjuA^^k ^jjll IaI^j jl j^-aJ 
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(JjJaSl A£Aa. Jl laJ 4 Aj^)aJ A yfu\\ dAA JAj J 

c*-u?kj lIiLujj^)^. JSLJI ^jTun<all aIAIa) j Jc. ^jJaj (Jljja> 4 jjAfli^ll 

lIiLoijjjJI JSjj AikI ^aJ A 4 aAiaju IfrL-gaJ JaJaJl Sj£JI JaiG LaJuc. 

4** 1 >ij_jaJI AAc J tS^£il <Aj£j3 Lo Ia] AjxjJa^j AAj»uo jl Jl tLuuaij 

Aujjl AjjudLu^J i, jt£ j ... liij J 4 (ALA 4 ciljj l A oliVu A_a1g j (Ja-oI Jj 


(jui^LaJ jl£ (_£a1I gaIIj dLij A-dc- jl£ to ^Aj) <»Ij j k*ai\ ^liy jj 

* 

4cIjLjjjjaJ 1 jjj Ajj^alfill lAULuiaII Ia£a Loij 13 4 ( 4 —J 

Aja. j jJ j]| L-ijlaAll oAA .AJjujAiA A_JIjOa! ^> >1 Vi IgAl A^tjj 


4 ■ n*sj ‘ j*jH £j 1 A 1 I dsliLaJI jjjta cill a£j 4^Uaijlj Ag. jLujoa 

# # 

AjSlj LJ jl I,Y>a AJ JauJ Ajal£ vlulS 44 # uA nil 4lxilj a ciiuk 4 a . t 2 = X 

£ * * * 

A.C.jjuaj 3 J]| jl 4^jUiuill jJ>Ux A_^ ja! Lxjj 4 AJ jxA .LoAS jj£I c_iAA 

. AiLugJI JaSu Jsti JSI lA§ j £jJoj I a] IgAlj 4^jSti 


iSj^j .aJjIaII (AjIj jLouJil U j j ^)jjU ‘U^jVI O^JL ^ 

JajiAij jlS !^Lo ^ j*ujjx 1I jl£ Lais AAl a£J AuaS £jlij Jj AAtia^iLo 
AAaj V IaU IAjljIj Sj$3 AAc-LaJ ... Ju3j ... J* j£4 I ASIA j . Ixj^)juj 3jll 
jj£j LoAjCt ^Ax-cj 4Aj^.jA 90 JJI Ajjl j jJ j LoAic* Ay -m]l oAA 
4%40 4%20 ti>l j-« iajijaJI Aj^jjuj cJj^>xj jlS Ia]j ?Ulj5Ljj ^j Tu ^xJI 
fi IaIj ?%90 j- j>121 iillj j- E V liUa %70 4%60 

* e ' 

Ajli 4^^>JI j-o I jLuc-l aJjSLoJI iajLJI jl«jl ,jJJ ^Jc. Ijjli jSj 

If 

^bLo j£ij .AJjL AjIj jLudX jx I jlij&l ^JjalUx ^JJC. (_]£jjj I jl ul% 

14AAjuj jjjoboikJl c_jjlij Lo jUaljVI \ n'c. jl£ liLola JS Aa^j 


AAc. jjjutiB j Iaa JS (jJalo ^ij ^£J cAoaLlSI A^LoJI ^Ic. jjjAJ jj^Ja 
^AjjaasI: 4lAl£ ^Ail A—JjAsiIjjSI oIaVI jl jA L-iljaJI ?LuAaljj 
^ ik <a\ Lo ■ 1 (jfL ^l] . S3 j*-?. ^ ^ L\14 0 , 4jj1Aj Cjjl^ ^JaLuiJ 
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A V] AI^olu <j£j AjuLuj .'iVutit 3lj1 Lol& ^jj^lc. Axj 

Ci3l£ 6 ^a .isa l^-Lo JJHI Jl ^tiaj <jl£ ^jII ttlsjjcljja jt 
CjUI^g l_jij LaJaC- - ^all 4 jbI£ (j£j ^aJ 1 g j l^ii^ IIloj l!i9_j]| iiUj ^2 
qa JaaIuj Ijjli ^ IujA^. ilixiia 3gt >^iil IjIjJ JJlt 

dll£d .4 >n,Vig 11 ^aJc. AiIiaII ^jjAl jJI j djL*.ldajVl d£*J j J^ia 

J] ^hVuJ £ja JJlc* £)£ AjlbuiVI 

* t 

.3LB c*]]j ^-c jiSI 4 j1c. 3jlnuJlJ J'LiaaJ 

(> <^4 f V 

Jfljjt-j jiajjjjl (jl£ .<1 jU ( ^iill& J] ^laxjjjl (ja duu 3^aall I j] 

^jjC- <C^)judJ ^aJJ JajLoJI 1<IA (jij 4A]j£Jl ,j-l& L-fiSjJJ ^Lm^.'VI -ia^Luj ^jl 
^JC' L_fl2jd V ^al*u>Vl JajLuJ <jl li ^ic C U^ ^ .A^aJadlo 

ijp daajjj V JajLuJI <c^>juj J Jj *(<JsS[l LS lc, ^Ijall 
(jjJ (Jjusaadoi 4 ]jLo-o 3J>aa jjl <j-oj LS^ 

•dfijpj 

L_flLolj£V 4_jjuJ ^ill JJ^Q L-l^jJ jj 4^uJ (jl Jjdl J>a. ^ 

Uj ki (illj J-lJJ LA ujV I £-6 . ^jujLujS/ 1 ^3a—1 la~s ^JL^jw-aJj AjuiaJI 

^>du ^aJj 4AijL-<a-o AJLuaaII JJ ^_3^1ajj .^dalldJl 3jj^IamV I 

CulS d^jl^al L&j] tQiuull L-iVl (^Juq ^ja ^ Ad^i-iC- 

s* 

4LjfiC. (3^d (j^4«iSLo JJUJ ^jlS ^JJU <C-( Juq (Jj 5 ^j-o 

•Li ^ ^ajUl 


Jjxuj 11992 it(j*3jU t^jjjaAJ) ^lUJI lJj^- 

• 1992 ‘<Jo**i 
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ij\ .'lm A jj djjjJI <jl£ * Jjc JJI (jjall J 

J (jl ^£3 A .AAj AC-^JjoU ^JJ V ^LuJ^I -lajiuJ <jlj llxa. Jc J?^* u J 

^jLiull IA ^jC jxix-d] Ujjli ^ jaalj t^aJl Ja jLjJI c-LjI ^Jjoijj ^.urv 
AjI l** n-kj £jLA ^^3 laSmj 1 Ai,*y ^jj «l 3^^ J tn^SU ^aJ! Ja JjuiII 
Ijox ^J-aQj La-lic AjIc. < ^A La L jbuJa j£j AA^)juj ^jli Ja3J La .lie 

‘cAljVi diLuj) .la! t^Jjjjl (jl£ l^juiij SJa]l J .ilalj 

ASA ^»>'> l$*laaj ^Jll AaAuJI (jl Jcl Aa . Aajl jjJaal l£ljjJ <A\a\ 
*(l> 0^ J) Ac J^a JaJjAl AjjailjiLa 

Jjjtill jl£ cillj ' aja ni AljAj jl£ 

^j) jlucU Aj Ac! LujSj lal V jl 1x1 V <j£lJ .UaV JJA ASAuSI 
AjiSiC* Jc IjJLiS LaAi-a (jjSj ^jl .djAll <AL ^.Uu*l Oul£ j}a*tijl jl^SI 
Lu^Sj .cAaiVl £-a 4^kl*Jt S^)J.uba LiJajl J)AAJ IAj . (j^L^Al Vj ^)A V ^<al 
l^jmiaj AajVi JJ JjAijla diL-ajp tl^jutflj sjAll Jj 

A aa. ^ '. (JjSj d^cU 4 " ^jj£b ^g-laLoll UlibuiJuuil 1$ jlc CAllal j 

* * 

AiLaba Aflj 4^)aJI JajLuJI AiLa Jl ^jjJLuJI a!A qa jyAi ^LAj) Ljlj 

^ jLAI (j Jll J . Aia jLuj AAaJ lLa ^aJl £-J^a b—liaiLnj 

. I Ax a Ujjli Jj lg ><19*1 AiL.tba.ll A > *>4*1 ^)AVl ^ jui^al J jjJj jL ^a^XJ ^joiC 
J jxj (JjJaiJI J Al^aaAlj . jLu J Uaa ^ 4j (jl£ AjI Jc. ALaC 

JjJaa J&J .^^J^jl A-a^a A jl£ La ^^AJ^aJill AjIa^)Jj tAAa^ \a\ 

AL (jj^j •^aII ^j-a Aj Ja q\ ^Jc- -lALil CyJau Lajlj c^Jjiaj (JjA 

. (jjjiJ aJc. ^AL jl£ ^jjjjl jl ^jjjGujj aAjjL LAjI (jla 


tjjji ^—3 jAl js t(l292-1220) uj^-? A ^JJ ?—^ J] 

."b-uajtil A AA ^LLj 
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JJUS 


CjUjIula]! L5 Jc. AjjI^J fjA dA-oIujI ^IVnmVI 

^UjjVI LaA i^jjAau ^i f kA y ^jC AjjjLkiU jis aJuLoSI 

* * 

A^gjuil jl£ (Jj c JjLlII (3^ JajLui 

A£^pJI (jl jl ^I.Wj Jjl <j£-oj 4 jl^ liLa .jlAaJVI ^ jjS^k^ll AjAa>S/l 
^jbOAi jLjaa (jjfLjjo) Laj ASk^Sk J tJjLall ^gjTiuuvll 3*^ (JjAj ^^£t 

jiuiAJ JjLJI 4 ^jUauJl AlUaU ^la iAjjaall c-i^Ck^ I JlflA j .L£al L_ia jULa 
^j Uaal (JijoiSfl JJ SjSJl J*-caj jjl Laa .aJjIL ^1 AULiiL :^ial 

a 1 ±Lji ^ jl£ ^-llaJlj ^Jai (JSJjj tjUa-o A*jlLo t* 

(Jl j-oSfl Ajj^oU ^-iLajjoU La i^LSluixjJ ^aA-oll ALja jLulo 4_jiLu!u£l ^Lllc- 


Ulli Ala . Aj» nn)l iAA ^ic. f\jb L_flLau£l ^Jj (JjL-ajp lit ^a! 

a£^^. AjUxj ^ jA 1 a£Aj . ^! 4 jIaC CjlinJaaj 1 A^. Laj^g a u.,iSkJ.ll <jl£ 

. lial£-o LJaS jLaaJI ^JjS L_iljuail ^il Ajaiftj A$j 3 j *3^t lJjAAa ^>i> 
Sj^ 9 .AUial 1 j AaljiLi a£^ ^J] a£j=J JJaj Sj£a Alic.Uk Iaajc. 

a£^JI J til a£U .Ajui% \l*y U ^>11 Ci3l£ y .aLU U* 


I^V.^juj aj! Jpj aJ jaUJt Afl^aJl J ^ AaIViaa Ac^joij J)jajj AjaaVl 


1 Ag A (AIIAj _ ^} 2 kJl Ja^LuJI L_J_jL^J C-UjI Lck£ _ 3 ^-LlJ 


Sj^a Jl jla 3aaa]t Iaaj .|l. 2 A£^pJI CAjl£ 

^ic- J&^Iaj AjjIAj Ac*j*wu ldjA&4 Ia**i> U)la 4 ^LlUj . l^"t >lvrni,u AajIj 


tit iAjjjI^II lAxo jA IaAj .3^^ Ai£ ja Ja ijju tit Ac-jAjJt dAA 


cAaIaII^ A£jAi ^jLj Ala tA^Jalla Ail^ic SjS jt 3 ^ 

.UiLui ^jLu L&Lui ^jli titj 
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1.2 js—i 


<1 JAJU £JJ y jjjj £&Xt J&Jt2| I^A J4&J 

l jfaLaJI <>jfl d* ‘^1 AiL^tlJ l4^4 4J Jaa^Ui 

Au^aVI uAS,jiJ| ju&Ulxt !^a> 4jjaUl oiA jjjj .4^-aii jA <jis Jj\ Lf Ifr £j3^U 

^JaAjjjl Lai .ic-^juill ^Ju J| Lg-jJ ^ S jilt 

a£^^JI 3^^ Sjill ^jl I jil£a tdllj 4 ^ ^jjjjUjJI j 

.Uaa. JSjuU cillj ^jSJj .dl^pjy Ajli jSIuj ^juja. ^Jc dji U&3a lil UjV 

« ' " * " 

.A£^aJI IjJU 1 a lic> ^ jLAj V^Ujj Laxma. ^j! ^g-o jA La «LliJLba 

3 >11 J*>1 3 ill La :JfrL^i Jl£3 iLjaul dilj 3 * JxjI c-jAJ ^^LJlc- 
^ic. V-^tx IjLujx £_nj tlgi^ia Jj^ajj 4<ljLkll 3j* Liiiil ^^xll 

IcjLuij ^jl i ^jxj Ijlgi IgJblajI 3 * ^juu Ax-^uJI dijl£ lil < jiaa JSLi 

3jS ^jl t^JjUaJl <3S^ia 3* I jLuC-l 4^SIjll Ifiod IJ^A 4 Ig.jlfr JJjjJ La 

<ljUall 3^ 4^)a. 3^*^ 1 fl3fc jpjp (J jt 4 UJPj5 AujjlaJI 

Ijxa 4tdLi (jl 4t» Jb&&>\ 4j] .^pajVI £x ^3^^ 3^^ 

' * ' ' 

Lai tg.‘l^xJ La 3j3 3I <illi 3* gjjgfc jj! j ♦ 3 xa ^ 3*-*® jA iLalA IjjLjja 

Ai3a jLxx jjjju Jujl lit 4 3^Ljl31-i ^jju 3^ MJ 3^ 

ILa j .^ua, <c-^juo jjjxj jA ^ jLoull .SjiL 1 g 3c. jjjIxII 3^ 
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dUkjt ^3 3 ja]| (3^^ L*3ic. A-<u3]! ^3 jjJuj Aic. ^jjlj <jl (j^-<u £ jLuudll 
^ (jjfli La-lic* ^^Lmuil (jC> £jLuo]I AaII ^Aj^ AxaflJ AC-^juJI 
A^^aJI dUkjl Ajjl^} SjJ (*-i^aJ LiAic- dlaJjVI ^ 1 J4*J J (jSLaJj 

UaaL lij Uil iilli (jl 8 k»u Juc Aj J*_*li La ^A j| 

(jU 4d^LuiA ^^Ic* J) J< juaJ AjJ^-cC- 3 jj 3 4A XiJrV*ylx\ AC-^juLiJ cil^TkJJ ^jqCk ^lc- 

<# J* 

■ 43-v i. ^ qA^)Jj iillj ^Jollc ^3 33 J iljjjl^ I^Lum £JLJJ C-fljjuJ ^jul2fcJi 

Ua <■—i^ilSLftll a£j^. jj-nij 3 ! ^IJUtl 3j£ill &3A 

<j) Lo (j^Jj cJij^AxJ! ^^aJ! 3f^ 3 j3 ^h-ij 

## ^ 

jj^Sall i3A ! 3 jUj (JjoAJU jA . \ tjLu^a A^^aJl £Jdj 

JjS-J ^ I3J A£j*J1 ^ ^azJl (JjSjoJ JjSk 

4^)^1 l-lu 4-iLuu£t Jl tdli a3jQjfcii3 43 j3 AjIc. UJjjl lij VJ l(\ jSI m <jt£ 

. A^^aJI AjJuuii /jjiA JLa LiJajl j& 

” , * 

C-iiL I jlau (jlj t^jx-aa Ax.jjaiJ JAJJ t-Jjli jg-la ^glc. Uil 

* * * 

lit 4 ^aauJl S*\xt 4^>aJI ^ V^wiaJl l3A ^iuti (jjli ;!>Lj3j Luj o a . *1 jgJl ^ 
3ic- ^3 jjuj cl^Jl ^3 L_ijJiixJ! ^juaaJli V .Ajalfk c_i^li]i Ac^joj l_liIS 

cjjUII Ar. j-uj L^ltloj l_JjIa!I 3j 3 £§1j ^jul > J£ ^I^LaI 4 jlaJl ^^-^43 

^£-uiLujV I AjjoulU 4 1 ^ LiA lA 4, jj A-AJjSjuJI • Lg_ul&j 

43 ^^ V Ail (J^all (jjl**nVil lilA . L_3^)laJl ^a 

(j^<u l ^x ofl i Aj^)aa]l . Ji-ia-A J^j 3°^ ^j V Aj^>^ 4 (JS (jlj 

Lfrila 3^ tliaia 3 lili .3 j4j£J1 djl&^>juJI jUaill ^Jj\ lA^l^^aJ 

^3 Szl lj] . ^AiaaJll diA ^3 jUail! lij V]) <_ ^-a^3 £jLm 

4Aj^]j aJj 3 tdli J3 jij^ J J^AiJ 

. C^LjKj^ll cIjLlujLujI 3^1 (jSjuiJ j^iJl IjlaaII IIa £jJaj ^ jj! ^A 4 ^JjJLc- !^\ 
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alij ^Ic. 11642 ^»lc ^ IjoISjI ^ ^)j -Cfijii aL?. 

if 

jj$j Ac- j^> * — Kabbal jb£JI ^^Ll-oj : (j^-aa^)-aJI JjSuuui 

AIcJ A-al Cljl£ . jjx ASLIaC £CjLlj ^Q^LaAiallj — ^jjAlSj 

Ajikij CLijlc AjA^. Jl Aj oj-a CiEcJj ^aJ tAj^jjlc 

Aal^iia ^jc o^px-ix djLa^ljua VJ ^>9jPJ V j .S..Va»* djl£>lc Ajca l^J ujjl£j 
La , < ^LrnjjjVI ALftiii! (jfLj ^ai Aj| ^ij ^jjjujj c£ (j5Llj t A^SaI ^a j 

(Jdl9 ^^LJI ^aC Ajl jA ^^LLaIIj 4.j£jA ^jj^-aua ^ja cJ)j^aa j& 

* * 

^ja 4^jj j±i ^jc jju£JI 4—uS .LjUVuhI LJlcj AiUaUI 

<(jj£l (JJJLLuJ (jLuU^I ILa £A L kLlxJj jj ^jC ^jcl (j£l fJ i^jJJJJ&ll 

j j .^aJxJI dsLu j j CjUDUj IjjjS (jSb Ajl :L4 ^JjI 

^a I jj l£ t^lA J jjuuauL^li jLa AjjjuoLla ^ jjjjj 

jLlIwiI Ajj .^Ai^j-flu ^ja (jjjjJalc I^jl£ Aj Ija. *a c^UL 

A A j iAjjaSLia JLJ till jbl AjjUaj^Jl aJISliII LJuILjJj Jfu) 

AjLul>Ij^.Ij AiUil i^ja ^Lila LaJ ^jJI 4 -^a.jII jj-oLiaII c _ 5 -xJj*-ll . J)jjul 

t^pjjjj J] ^jiklA ^.AjJjA jAj t^jxJjA ^jljTnuj^jS jA iAjLnclj 

£ 

(Jl^aJI V] ^)*jjJ V 4^)&%a (_)Ia9lj 4 £^a1s ;^jljl c^a-alc. 

<* * ( * 

.IjjjS jiJj |j] J JjZdl V tj^lLa ^tjx USlc- 4^^)^a]lj 

VI <■ - ^j La J£j c jL^aJJ i*N ^jluixl! Jc- jLusaailj 

j ? z ^ « 

LajJJ .Ljajl ^jAjAauj ^Laiill e>J$^ (jlS Ajl :^ja .^Jc <, ^ 

* e * « * * 

Aj ^ LJ£ Ajl Uc-Ju> t^djUjl^ll jlJ ^aJillj (jAU 1 a^a 1c (Jjo1>J 

J^j^a jll w*i4j AjI jd^.1 j AjJjli-c9 ^ AiSaj jJC- <iUia 3 j^.1 j (j^-j-o 

tiiljj ^_aj . (Jlflj La£ Ajj^iuaj j A^a^gJ ^a lIi^J A-al .Ajualxil ^Jl 
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4jjl :i\jJ £a (jp ilxj 4jU (JIaD I^J-Ia U^ Lo-iiC' i^^SLlA ^)aC. ^3j 

4 mLu-t j 4j£jj S. W aj t4aj.lalj "4jau£" L$jl JtL <jl£ ^Alia.1 A_ia,l 

<jl£ 4Jsl 4 QjQ-y )\ /jSLlj C1,^ 3T A IaALsUA ^jl£ U^jAlJa . 4_^£L^ AjJ (JaJLJ dljl£J 

(jjjJl *LjSVl c_jl Jlai ^gJc. IfrxsiAj <jl£ IAsjV ^jjc. Aflj^laj tfrX A c_jj jj-ajj 

.4jJai^a ^SI^aj cIjIjSjj ^^ic. Jji^.^13 ^gjll AslIa-j <jl£ 

jLS (ja <jl£ S& 4fljlal Ajjuaa-ni ^jJ jjj (j£j lit ^jSij 

£a ^SLU Ia$- 1 a JS !ijA JLLuJIj (JfLia. .^jLajVt lK ^ (jj.LoUJt 

<jlAjJl L.JDlJ La ^Aj) ^ J.*."A^aIc- AjjijC'" <jl£ lil 4j| ^ ^ja.Vl 

L-jaJ cluaJ ^IxJI c^SI 3 H 4 C(jJjJJ ^3-acJ .Ajlc- Vjl ( 3 -ilajj 4jji (AjIc. 

AjIaaLuia AjujIjj ^LoijVI (j-° ^3a,?J 1 ulc 

^KjJl AjI jlajj Aio Ua L-A9jjj L_fijjaij . AjjLlx AjL^jiaJ AjaIxII 

4 ? 

. jl ^1 i^A 4 juuj1_1aj Ajlj 


A—uK ufl 

** •* 

AaIc- ^£JLa JJlc- jJjflj L-jjlaJ Jjjaj J] /jjjjj JlaC. 

Ia .^Ljjill JjaC. ^A ^.ill ciLjl5jAli .AIaUa <jjj|^9j 

* t 

cUjLc <jl£ Ajl Jjiil! Ujj ?l*Lj151ja 1I ^ djUaC. jA 

AjU Jjjilt i ^C' IjJijxJ .JjSIjII l^A (JjjLatill jUoOj ^il£JI ^ Vu*ij 

<jl£ Ia'ijj ^Ixll C-iVl (jl^ . AaISU ujjAaJi ^gjxAllj 4ijl£jJI 

lA^jiaj tljULkAjSkl AjI ?I^A (^2kl ^ja (JjlS IjLafl .dAa. ^iallc- 

(j£aj ^^llj ciLjl5LjA.ll 4-iujLuiVl AiL^lxJ! ^jubj 1 o£aJ .LujaLj^ I^a^jpj 
AaIC' A qjU qa c j* m! nj *A ^ jL-uj q| !^JjIa£ l^JC' ^jjqxuII 




, Uj.' i ^ it Ai 
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ll j 3 j_iK sjilt Cul£ UK AiL Uajl liili ^jc ^uljj . AliSil ^Jc 4,4j^uAa 
cJlulK! tilli Jixjj . (Jal AxjlLJI Cul£ Sjjju^a aIKJI dulK UK t^jUuJI 
jljiUlu m2 j nil I jUIK *a_ijiUJI (JxUUi]I c^ juiUjV I j^jlall 

Ai^Ull AiU*J1 £->jx ^Kc. £x l_LujIjj]Ij U^jjjJa JjL-aU. (Jllau SjL 

jl eLijuill (j^ji l>* fc F = G ^ ^ U g ni 

R 2 

. dUKj^ll 


. (J^.l^)x dljU jjjJJ SjJjuix jl "djjUuVl" U (JjfiJ 

^ jUj L_1 ^LjjI (jjliij Aj^jUj (J-KIj A-a^ij jjdjl ^Jjl aU^x 

. jxi .„mx (J^juIj AajUl jUol 10 Ail Jaj Ajc-^jjuj (jl A] /jjjj I-Ka .JoLuoj 
^i*J jl£ jUajjl jS/ IUjJ ^Iljll-J L5^^) ^ jj$ ktill A^liuJI Aj^oS l^jl 

.AxjuiUJI 3jJaill jjjjj (Jx£l tlAAJC ^AjjAflJl C > 1.1 Vi ^y ajVI (jl (Jj2 jx 

sf 

AiLiU. a]jS ijjI U .AljoU-taj fli tUUa^lj 1KI jil Ax$_a la jLJlc jl£ Ua 

lull c_fljJU]l ^ j)g4x.ll IU AjljjU lJUlKIj ^jJaljjll jn»Ml Ail jib 

(ifcjUuj A-uiC-1 ^ic 1 ^ Ua1x3 .AC^)juJI AC^ud (_^1 jUuJI 
ajI jpij dulK Ac.j*jJI (jl 12 jlK .^jUuj l^jli ilijia 

^A 1x2 4 Ax-^J-Ul A£.^jjud 0 ^ UUj ^gJL) ^aJ Aj£j j . ^aUi^V I Ja^Lud (J^U. 
Ul . jf?JI <^A ^pll AjuIjII SllS/l Aij^ajj j£Li :Jja jx dljjSl VcjfuJI 

l^jg-ll j>x ^*A jjAj d jjjj j^lll 4-^^>*Jl ^ (j-aU 1A3 jjjaj 

fi 

(_^jUu Ac-^)juJI 1 4 fKj ^lj j-o IJjliC-Ij .LJUajj ^aJ Ijtxuna ^C. 

AjI jj (_£jUu ^ jUull (jl 1 ,.n£il ^jIj t(jxjll SA^Ij Ac jiaLJI AiUtAll 

^ UujUjI UUaijl (Ji.ll CjIaILj Ajailll olA (Jja. • **^lj ^J^l 

CjAj dlA 04-JI Aaj^Ja .JjAaliJl A_ilc (3^-U (_^a 1I L-UjAill I^aIxII jiill 


.4-ujLaJl ljjIj G .La^ijj <L«ala]l <al L.i^’l R ^jc. ,jl^)A*j m2 . ml 


50 



•IkUl . AJadjudj t^j^a^plj (JgJVi dStoLA 

Igic- ixjjj (JjjjIj C.J(jbljjl J] Jj^p bi tVb-o 

iC'^juJI dul£ |j] L>° U^ C, ^ JJJ J! Ai^^plj ^^a£100 

4<C<Luj ^Jj^I I^p-a jL£ ^jj^ulxll ^JaA^ ^3^ ^ .A^Ludi <^3 ^S50 Ajlajai^ll 

<C*^juJI l! i:l£ Jil tljo-o^L^ <jpLaj AjJUll AiLoLftll AjAj lafll Ac^Lujj 

A^luJI I jo*g^L£ ^jjjLcjj JjVI I ^ a^LJI ^ ( *£20 

J^la JiC. Aio3-l]l Ajil^aJl cIloJ L)^J *AiLuuJt <j-a ^Ldl e^aJI 
LUjuaA. Aiil^-o <.**■»> 3a^ J9 Jj^l Ijpa^lp ^jj^juixll J /jjpl jL^uoll 

L ^))JjJ\ CjI jpajLUl ladl AajAJ 30 .Aitia^l e-l JpJ 

* 

I jpajLS jjjiC. Ajuaa^JI £-laA] AAJ23 30j LS* ^b*.3_jVI 

AjuiAj j-a^l 4— i^waa djo^Vt I jila^LS (jpLajII ^Ja3 (J 2 J ^j-oj . <_£V I 

Jl jL^aII ^ ufl Ljajl ^jS-aJ j . ^Jjol^J-a Jj jLlaaII ^Jjj*SU ,j£-oJ cLu^J 

qSxj AjU Ii2k ajAwa3 AjLoua limped lij A-ilc-j . (ilJljJ ti^Aj j£l£l el^^l 
jjl (j£-aj • ApjJaliftll Ac^^juJI t^il ,A_pVI ApiAa.ll AC'^jJ JUiai 

La JaJjJalL liAj . A_loaJ (j£ ^3 AjI ^jLujjB A nuilLi IfrjoiAj A-a£la-aJI 

l—ijLJ Ail . JjJaladl u.A.juj.% AjucuJj l^JlC- L 3lku>» AjjJoLj AjI .^jJjjj ajSjul 
. dll ^)J3U-a]l <J£J ^ jj* ^11 diljjijJI J£ dlilS ^iadaU tCjLuaJk 

(Jxiildl (^yol A-LujLu»I ^A ^-Jl Cjl^j)W*dl o3A £y a U^C-i O^J 
,j^a5)U ^i.1 ^dta-a ^^Jc. j£j3 tliA Ajjjb l^i£]j fcAlal£]| Aajfl^ll Jl 

jib La^i^l tLu^au ^jVi l xlLa ^jLaj)^ fl<a ^^Luuilj ojill ^jl Ljaul joi ^3 
JA2 Lai (. AS^^JI a^fill (jl jia-uj^jl qIS . ^jjjLuiVl 

.^jLuid! -djJ 6^pdl J cPjp «^l .<C,^)juall Jjju d jaII ^jl 
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<£1 .Al&ll <ul :(^hJL jl£) J-UJ Lu <4U JSj 

. (^ilij! jl jLui .1 jjc.^ 3a^.!jHj 1 j '«•- jju (jl (j£*j J aIjIj aJj£JI 

S? 

((JxaII) L-UuJI jjJ JJA jjjjij .AJjSL]| £.1^.1 j] jLaJjll ^A 3 j3]| I jj 

fi 

3 Jill Ijj jLoullj Igjfr ^)JAJ * jSll jLuull * jaII . L-n^ouJ) J 

:l^lUh. aUvuo Jll a£1slI! ^L^aj (Ljjjaj aJjSJI JjI*j JaL*j) ^jLu£JI 
LojS 4 ^jAI . (m) AUSJb LjjJa-a (a) £jL-jJI Ji*j (F) SjaII F = m.a 
d^A jV I (J^a. jjJj ^>aa 3I ♦ 3: Uu ^ t^Il^pj £■* ^aaII AS^pJ 4 -1*J 

t - ^1 ni*s j& .A_ijjlp]| 3° c . <jlc« ^jtaJ S^pV I 

* 

!>lpj tLuijJ Jl ^AlljA jAj tjijjA jLjJj-uJ J jl£ .3 ja 1I dJlA 

.aa ^A-iaLiJI AjIj^S jc Jaj V AjiDl^Vl Ajiljl 4 a inVn ji Ljjjl Ijj LjjljfTuJ 
^LpVl &jA (jl Laj .S^ljjil ^LpVl <J_p AjjJaLjj AjjJaJ ( XjJsj 
J ^)aAju,li] 4^_£ JUI jLuiaII jfr IajIxJ^ <jll ^3jJla]l) 3jjU]l (^jall 

^3 . j£^p]| pJ ^pjjuox (J^ joU Ia^Jjj 3 ja] £jJo^j jl <■ - p j9 
(J£Jaj A*aj jl t__pj c*llp, jljj-^t J Ajup> Jc ^IIlH AjjajJLj 

IjA . Jj£l ^a-uiajl iilic ^*-UJ Jl2k -lapJI IjA jj jl 1*3 ♦ Kpll Jc ^lj 
jxj^A jSLl . CjlaJI ^3 A_3 Ja*ll 4 — fl ji jl^ ^^Ia*]! l-lix ^A 

AijJtAJj .3 ja 3I djA A_aj 3 j ^aJLkp. I 4 J JjAj j]| A£.^)jaJl jjj AjjJflljJ AiLylxJl 
dJLo L-i^pj jl£ . A jt^iLaJI djA jjj^ . (^^p.Vl <■ -ll j^AJ IaIa^J 

jl j Jl IjA jl J tSLfjj j^J .(>a jVl ^>aa3I jl jjJ 

tA.jU.ol ml AjjJaJ I^Aj .^aa!I Jc* AjujjLoJ ^ 1 wIIj 

jfju ^A.jUk. Jc. 4 >ajVl AojjjLoj ^jll ^ l wll A_aj3 jl 4^$3 


(jiaill 


y- V" * 

R di^) t a = — jjSaa F= m . a j5j^ jjcljj ^F = m — 

R R 

V (jl Ja^^Ul .(A&j**JI V 
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^331 l-j.1a.11 l-jLuia AjJI £ Ijaj v .<IaJjudJ aL^Lj Ajc jjxj <jl 

AjusIj. 1 ^i£j ck • L>° *3?“ 3^ 3* *3^ 3^ AjuijLaj 

4 Lafl J^£^a S J)£^>xUla] 1 41 ^ U j£] AjfUi AJjSJL 4-Eu1a11j jjjjSjSJI l. l3v 
A3Jj (jA^jj 1 gj£Jj AjuI j jJjj AjjJaja c^j) 3*^31 4_j31a33I J^uLjj 

AjUjl-3 ^I^aOjujIj ^yxa3lj l_j31a311 Sj 3 L-ll * >t a j Ij^Aj . 

J UAA ^3ll A >fnil (jjU .^Igjlc- AiAjJI SjIc-Jj <^311 j) <j*^jA 

C-Jjlua .d^auaill tj* -LLujJ ^jJI A aIaoIIj -Iojjjj ^jjl c*13j £a \ $jlc. 

* t * 

^Ic. IjLojc.1 ujj* a a! 1^ j?- jLju]1 (jl I^j AjjISDIjj . ..l_jLuiaJ1 jIc.1 

■* **\l 

Ajjlill 1*jj-a IjIa 0.0027_>a 4^ ~ ^jLiull s j j^uil l Ajjuu-a 

(j3>U Ax^jS^o A-pl33l jtLal 10 jA (jJajVt JiJl ^jLoull ^jl ^Jja 
<■ to >^1 %j* 3700 Ji c, y&ji\ 1^-uijLoj <^311 Sjil! lit .^13) 2 

^]a 4 J3S c>^ I^Aj . AaUgII Jc, y*ji\ I^-jujjLoj Sjill <illj y* 

<j-a ^£1 aJjSL a! ^o33U .aJjSJI JajI l^Aj .<jiuiaj 3 a! j <^133 r ^ij 
13Lol tS^)£a Aj^Ia .Liuj j^ax> ^-aVl OJ^i (j! Sj U^J !3 a .AaIsjH 
^3» <-3bu!l SjS 0 ! V^> ^^ 4> VAiUJl J^JU V 

Jf 

.La£jjj J-lAAJ <^1 Ai L dUAll JJJ-4 J-4 Luu£p 4-1 A <il T\] (JJLA*A (J ±J ^JdU jl-AJ 

Ijj 4^jiajVI jia2 <■ dj-a 60 <^A (jiajVl AiUauJli 

^Ija 4Aic (jlS <J^klL y j\ JaIc. Ujjij ja 13a .3600= 2 (60) 

U C5 ic. 4>3 a Ajc-Ia l L5> ^ yjiliB 13 a J 4 Aaj-uIIj 

.«• JjJsJI ^a LuIj3 A^oSIa JL) — Ij^lAJ Sj^IaujVI 4(jJ^)a1 b^y* Ua j “ jJLlj 

^JauJI S^aIj ^C- ^sljll frJjJall (jji 46JAA Ajuojoi UxjJaj 13U 

jil jB iy* J&\ CjI^q ^jj! jA l^la ^aIj jla ^*J ^^Ic. £AJ ^311 

Aj!>Ij ^*j tj5 -ic. ^al^ll »jjJall ^j^a ^J^l djl^a ^jolJ j . ^jIao! *^*A CS"^ 
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IguV CjjJall SAjui iT \ix J>>| tjjjLJi S^)l ^)Iai c ik^y ) jlj IxK ,£cJI ... jlllxil 

• (2.2 -^jJaLj ^Jajai ^g\ C- ^ jjpij 

ji£l Jjac. . I La AilJull ^jc La^V (jJjjP AjjjjLuj lx JaSn ^ ^ I La 
C-J jllx 3j£s <j| Jaa^U 1 4 A_nll Vn^ tcJLJ jj£l jl tAajLall UaflJJ 

jA . iilllj -Ifli* j ^jpjAJ o^lj dl^A Vjl tg-x.13 .13 AiLu i xll |Wjx 

.4—jUa. <LL» dljA *'J Luc. I^j ILa <jxj ^C- 

(L-Lui^. Jl&] iA\\\ Cj^ll ^jjjLujI £jJaj .13 ,jJjjj jli ^}xl ^jx (j£j Lxgx 
1$1 Ll£I ( ^lllj ^JjJXjJdll LulljUl ^^**1 ^j]I i£fil jlL 

.(4 l$jJj JjaLLuj) 1610 ^ ^ jl^ 

I^jujjujI ^_i]t diuHjxll l La Lo j^)l lx 

^JjuoSu ^jUj ^iwiSull L ’‘'&y ■< ^3 A^i^'Llxll tljjlSk \ . ^ f ^11 

(AjjjxsjJIJ A.i^IiIaVI CjIjI«1a 1! .(Jl^ll Aiblj laul^) Uajljp ^Ind 
(JS (Iglx JS O^J.1 L>°jj (jc- Ua*J A -boull-l Igjlc^ulj LuSl^ll 

jLl Alixx I^jAxucI oLa Ajj^jlaj . IjjJalj^ A_ll 4ulc ^jA_jJj Au»\ ILa 
. lljx <J£juU ^.lUxul l.l^Jj .A ><oVr ^Lll (JjjLujVI Aj Cjx.13j 

£x ATuxa^jx ^ic. Laa.V ^ jLmjx ^Lll filial 1 t-jLuiaJI 

u/V 1 >tQ ^ (jJJ -5aJ^)llj A Jaa-C djIjauiUa Aj-iii *La (jSLlj 

^1 lujIsj t l-£ 1 j^3l a£j^.j ^Lxa.VI -5a jAjx :^LJlc. Ill*Li ^jillll (jijjjU^JI 


^rJajai ^j-o djuxj^s (J£ A_uj-Jall oAual! LU^jjJa jA LojJ dulHi 

V] jA lx t^uUll ILaj .lA^laS du^aj l J1a pljjj i^Ixj 1x1 ^Lll id^Hl ^JaxJ 
sAllSill AlU. . laftAJ ^l 11 4_llj jjill Axalll j ^A £>La . AjixjIII I^jjj ^iill Apllll S.^hII 
dAuill jjJ ppxJj ^i31 iJaiaJ ^131 ^A d^lll jlj-o ^xaJl ^-lil ,jli 
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2.2 


ij* f jx aL jla jju : 4oijJa 4 a 41 a ^Jifljjj Ujj^a bula <jia ijjAaJ 

(jl (^1 ulri jrf jjjL jail 4*JaJ1 JxAj jLyilAfl ^tixuJi ^ u<ij <jjjlA Jju ^Ip *.o jSJl 
gji LLwIi jaaaj V <ja ai jjSL) .U4^j^ jjjL Jfit 4u^Jaft 4 a jadl 4u^ua3l oXuJI 

4oi>uaJl oAmJI <jlfi tl^gjj 4 aAaaA ^Jp jIajpVUj tjlloil 4^ .({jujiaH 

jjj* O^iP q$jIS lift ^JaJL . 2 3 “ 9 t 2 2 - 4 ot la*3Ui .9 4 a>A« QjSj 

.a3UaSI 
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UjLjja (jlS .(tillL <JjL*j ^ ^ ^Jajjujj 

^Luia.VI Jajijjj ,jl (j jjj ^jjLalxJI ejjli l&a lPj^ Lai 4 LjfUa 

* 

^IxJI La LJlx, .AjjLI^JI s ji AjjLjj&II 3 jiU ^jl loxi t-j£) j£JI 

SJlcli alA .AJj^ujj jiSi AjjLj ^ IaJLI^ jll 3-iC.Lila ^jAlla L-JjLSjIIj 

. ^aixll ^JsoU AjlujLjjI 

jju <jp S jSfl 

if 

JjJj t. 0 «3 ^^2 i L_1^J I >1 <t 

^jjoAjuill (jfLaJ L_Lj£ V^^ll a£i£ La aJj£ L_J.laJ Allujj AjLjj 4.1*j ^jC* 

! ^JjLa L-<a JlLl . tiilL flj ^1 ^PjJJ Jj^llllj ^jl IjA UIj ’ JL Lujj" 

<Ljujj 1I Ai^)*ja Infill ^ ^g-lc- Ax_J i ^jC* Jjjllll ^>u> ^jJrTTuiij (jP 

^jlVnaj V iln^u 3 jjj£ AJja*-a V J AjjolJIj 4 jA 43j<a]l Jlaml Ig-i ^jj ^pll 
Aj£Jla 11 AxaJ^l^VI jjAUJ^a . "liika Igj (Jjij <jl A QuiUJI ^jJaLa /_^l 
<j5 jjj Aj^>iaj l!dI£ I LI . A1 j Vi > nx> Ia jl j ^pJI /jj jjj Aj^>laj ^UsuJIj 
I jLjaS All . l^]la Ij^A 4 lg-l£ ^>a>Tl <^Jjjuj fjy ill 1 j]L AAJA>*o 

. A-uj j-aLal! j Ajoj^joiCkui]! j Ajjl 2I^1I 4djl jllill Aju^Jajj AjIc. 

.^XJ ^jc- Jjjlll! (Jk UJ^ JJ 

JjjOJjSj 1>*J^A c all j 4 A. 1 ^ clPj^ j' 4/nnAlj 

.! f. UjoiS/ 1 ^jjLujI ^)A ybk. j ^la U1 AjjuuIU Lai 43 _j^a 1I JjJa l jjl£ 4^ ijuilc. j 
I La" jL^aHlj 4 CjUaOLall ^oo j ujJ (j& jJjLJI jjU <iDL ^-aj 

La£ pjLoll Laj^ dLaul 4^ljj^ll . ..6^lj*J J (.■ lajj "^.j.% ksi 

* * 

qa aaLoill ^jj^laJI jA L)J^d ^ LJlc- ij^J d «^LUu 

A*_i1xa 4(J;Ujjjj.LJJ_& 4253^3 43 Jila^o tjjjjjj >»\ CjvLualj-a jiail 

• 1977 Ax-ala. 
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Ax£1^.aI1 j 4 BC-I jill ya bxiAj VI ^1>J l-\}> lilj-lj VI AAJAaJ tiUi 

Ajskj ^£] . 1 $abbj ^jl l-j jlaoll (jjlc. ^lc ^111 ... CjLLujaj ^ball j 

jjC< AjjJaB ^Aj 4 ^ ^uBaaall AJiJ^iaJ A.9 * £_LL! ^jl bLrxl ^a£j A^Js 

dul£ lit <j£Jj . jBaII ^jj ^all AjjL^jSJI <BLlJIc.Ula]| <jjiLJ ^i] A^«1 a 
ALA aJl ^juaj ^jjI Lu^l ^^Jcr djbU ^^A J^B aLU ^bjjAll 

AiLuiAll UJjlLa jAjaAjll o4a ^JjJajjl Vb-o 4 a. b] | ^i Alal^JI 

«* # ^ 

.AbLouJI oiA bIBjj LcJUC )Ba Ixjjjuj (j-aibuj jjl <jC- Jl*-J (jjjli jA 

- BaII jjli 4 10 c4 4 3 42 il JBAaJ Ail mull I4j IB^Aj 

r 2 

JSj AajilaJ! ajB 4^JL2kJ^a 14 a 141 .0.0 1 40.06 25 4 O.ll t0.25 il jIbAaj 

# * 

.abLuuJI Iba ljb£ 


L-fijjuj ^)aI Lih tilbAj ?3 ja1I o4a AjuJs ^A Lq 

—— A ^ao\ 1 jU 4 (jjxmiA (jJJ Ail joiaII ^aSbuu LoBBc. . (jjjjbjji! 

* 0 * * * * * 

AbLulaII CLu-fia5ljJ 14] IbSAj • IBa Iba IBa \ju^jxji (Jj — \jujxa Iba 

.10000 4 100 44 4l L-UtiAJ U3UJ Mjjlill (jli 4 - 4__ 4 - ‘1 4-XuOJ 

* £ 100 10 2 * 

* 

4 AjI$£UI ^jLujJ 0 ^ 5 ^ ^JjujSoII bjJabj ?0=r LaBBc tilli ^ynya L.Aj£ 
^i bjl aIIujVI d4a ! ^ <0 aJ (^li! 14a ?Ajj1^jV £39 cs^*^ O^J 

£jJaj .AolLLillj AajI$B11 L-jLlujS/1 ^$3 *y* (ja ^BLsu Le L^ld ^.Ljjjill 
QA ^ul ^^1 C5^ U^lj 4^a^Bjj 4 63 j^a. 0jtlj ^gjj (JjL-ajlij l^Aflajj jB 
A jjA x A9j9"k a 4 a . JjJasl ^Lu£ill aUa^Il Ajuulall J 

Ajk-li ^ ft» xiaj V .(JIavII ^a 1^£a 

J jB ^j-o Aj ^uhl Lo (J^i 40jtij]l ^J^alaajudj b jC-3 nhfl ^ y^s yc 

— bL jjbIjlia — bjj^aJj (JjjJj ^pbL&c ^aJc c-bjjill ^jl jj£l .AjJI bAui 
.(IB^A (^Sbj (jl 4 1 i>j B^_2k ^a!j) 
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(ja jlUa .C_jL<a (JaOJ ^JjaixiUi yjXftlgr ^Jt> ^jjJjbjjAJl 

1 j^jxTnul 333 tjjjjjj (J^jIS U^J U^ (J* 4 ^ (jC' SjbxH <llujVl 
Q^lViaj (jjJjJab^ll Ua .AjljIj CjULouSI jLaJjj (jjjtjilll d3A ^nlaJ 

63A ^^3 td^jLuj .Ajicla]! j A3bi)l ^ja AjljI^j JI£j2iL AjjaJjujJj c^Lul£ ja31 
iSS ^"* *J^>VI (j>>ai.jJIj <jjjvbV t^jjjlulA Jj-o gLojujI CjljjJadll 

Aic. cLoixii 3^.1) ^jjl)LjV (jt A^.j3] !>Lalfb-a ^ i> ^>j>m ^ixli I.3A q\ 

^3 (JJ-ojuoJ aLoa. £jJaj ^iLc-l" t^LLo ^ic- 3j£bll ^himjfcn ‘(^JjaLb 
Aiujb bll i.Urt-%1 q\ ^jjaJujjlivt Ac. jujj 4AJj£) S33a*-o Lo Ah^l 

AjLui^. ^A L_iSljS]| A^^p3 ."aLSIulo Ljajlj ^jJaLall 

* 

I A! JjSj 4Aj1^j^Lj Ajl^jjJal ^ aa L. \yx 4QjjLb LoJU&j .^Lal£ 

b" ^ji^bV Ajv>j <jl£ 4"?l3A JS <^3 villi (^o dijl liLoj 

eVjA CjLaAbuua <j£] "lAjjJa^all a3$J A^bk^J CjuJ li <DlJI l^L^, 
^aI$ 3 tAjj^b^)3l ^jjjjj ^jaUx ^Ic jnoVflj (jl jb£Jt (jjj^jiKj^ll 
4jjf>l tllvLu-tfaSaJ lg_ilc L_fi j^jj ^bll tAaUall (jju 4S3 j3^. ^jaU-o 

qj£ 2 d3Aj 4^£.^)juJb AtiSJi L-J^jjJa ^^A A^^aJ! AxcS 

. (jjujA <iU3 ^g3 Lo£ iJaj^)juJI ^pa*J ^3 aId jSl^g 


^b C XJI jIjqj oi* 4 ^JJjJjubftlb Ijbc. b^l ^ILj bajjc. 1 j£a j 
J3*j Aj-g£ £ja A-iaS l$-*x (Jaaj ^^21 A-L-ab-£j^)ll 

^jbx]) o3A lua iji aL^II ^jV Jsl ^^jAj) (JjjAioiaII jljjjl Ac.^uij 

Jc. Ij^lj 4t_sSlj£ll ^gic. ^1 4 3JU. ^3 AjL^II ^buo^Vl ^^Ic. 

4A£j2JI LS^J UJ^JI (JjIjjoJI AjS^^ A JOlij dj9^1l ^3 4(Jj|jjoill 

(jjj<ftlc> Aj3 ^ jj (_^-lli 4 (Jj1jjlo 11 tibjl£j^a ^A quails 
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(JJJ jjlft ^ wi9 jl ^j^iaJliJjJ ljjl£ LoJ^j 

o3A Ji^alij V Uj&J .jJj .. .<_>uljJjj£ ttiljluj 4A_iJ3lj ^JtfLuAj 

(jpj^j <jl ^Ij b& ^gic. ^uoaailj tS^to aII (j^ij A3 ^Aa]I (JLa&V^ 

j? ? 

(j^Ji UiljJ l.lifl-a lift j£ (jl£> lil (j^J .AjfLa* 

£ 

fjJijJ j L-lL^a Jl tillj Jjju VI Jjlt ^-illA]| &3ft ^lxj IjLak 4_^iC> 

A-iuiLoilj 1^ Ajjj^iC- j^xl ^Luia-VI -lajAjoij AjjiLaJU .!>IS £31 jJI 

^jc. o jill 4jfLljt£xo Laj3 ^ij V bjV J^u m a'I ^^Ic. Aj^-caC- ,l3a> 

* 

J&Lw ^^11 iA-ipUJl <JLjIa.^o Ai^La. I (jjajjjj JjjjLjjillj tAujLLaJl A*_j 

* * 

Igjl ^k 4^lia.V Iflic. Lj^aJlLuj <jr^) AjuuoJabauajj^SJVt JjjJuiSLa Cjbkj^a 
(jjjaoaj .AjJjaull Ajj^)laj <jjll£j| Lo£ £j-J-aJl A^-^joiJ ^jujJlL! 

^^Ic- l^-ic. ^jjJaILj .^lftj.1 ^j ^-jl jjAu Ua| AjSlill jftljlall ^ IgJc 
liLol la^V ^^jjuiJ ^Ajl jjJa A3 ^La& A-jjjjJa L-jjIaj A^alab 

oilcJIj tUUajjj L^js (jjj Virgo jc-^js ^j^juLo Jj-a AjjLlluJ 
(jV Ljajl l5 -1Sl1]I (^jIulaII Jc, Ajj*..*aC> . L>° 

.AjjJmjl cJiUI^JjujI Axig a j Ajxu^li jLo 2?>U AjjLjafl]) o^cli^dl 

A-iiil jS ljLuo^aj A^ulua jLaAI 

-a^VI $.1—aj ^—9 Ajbadj cAJ^ wal .laJ A^l^& <jVl Ajuuuij La 

^jj—uui CjLajlx-a]l Jib U%A>a ^pll CjVL^ ajV 1 jLoSI l^-jj 

LLljj Ui><ujjJjl *C5^^J J^A 5 5-JjJajVI ajSJl 

Vi La ILlj .^il*Jl jUt CjLaiLai ^■ l>Jd ^- ! (*cLaui ^3 d^jjwa 

|j—ft ^^2 A_Lal£j ^ Jiulc <^5^- jpoil ^3 

IA—jj] 1 tilli ^jk liLui V ^*3 . Llil ^J'fc^il (Jl jxVI <Jj^^ 
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1$ L>i9j Jill <ja a jj-%1 aII jji-dl . AjjI SjjalJ A->jTi Aa]j*JU 

Jjia J£jaj AjLaJI JjjLuJIj 4 jlaJI iCjljlill Aj jj ^jlVimi 4 JjVI SjaII 

X £ 

.-4 - <Jj*Jl Sj^a ^JC..£j J LjuiAj l$J£ lIiaALuj tJajl^pJl Jc. a J LJ 

• CJjjjjj 4 JJlc ^^La&V JlL* (jjll-ll <^A Ajar UrfTiH jLaSVI j£J 

jJj—L-aJ j L_fll_ jujj£Lj ■.,. ^J| AjjLjnflU CjUJI o Aa AajI j ^A ^ 

J—ftill Jj J ai$_s jj£& 3I ftflj jA ^k£j IAJjuIAjuJI Uja jlsUA Ai^)fltAJ 

iljaa. <■* n% (_£j5jua]I j (J^j Jj CjLo^aI! aJ^jj 4$,Lja2 JL^j 1 $jla aIaIa. 

C5 _All 4 Voyager jj_J 4 A*jI Jl CjjLaJI a-i$jj 4 Aj£juIajjjI a j^J 

* 

(jJ\ 4jL , a dljjl_^_Altj Laic- (JJ JsSiC* j Ajui^k (^Ja Jc. CjAAaI 

!.. A 4 Jjj£a J_JC. SAjAak ^aJI jC jljcl jAxn jaJ Jjajj] 4 ( ^.,uiai>u 1I JLa^Jl 

J* LjaJ jA ^Ljaill J]j *AqjS«\ gr Uinl ^kia. JbSlAlL jA a-LjaiJI 

. <^LjI£JI J JfLj 

Jj AJL^ajj 4 t i>j ?ajljLa J AauJa jj ^atUxo ^a£ (j^Qaj Jaj l iaj^s 
(_pajVl JauuJ Aj jljx Ac jjoij Ajt5J ljaj 4^jjL-a ^I.VvujjIj La ^UjjI 

JlSall 4-l.laJI j|U 4AAJL>La Ac^juJI l1uI£ lij (Ua j-a .jlji^aJI ^UljjVI J 
Jja. ajI-lA J Ajjjlj aj£ ^^atjj-Jl ^)Aa]i^ (JjLaII Jc (jjjjLaJjm 4^ajbU 
. AC> I jS ^ a Aj^^iAJI Jjk. aJjjoiI 3 >lCr ^ ^laj l jA • j^ 

a JJjA&J JjOJ ^A-a Jk>ijj j!,1a Jj ^1 ^ JL jljU Jj J-aSn jrtlajl 

(jj^Ua jI<1a!I <jU 4 Ax.jjuJL AikLall jLaVl L r J ^' J ^ t JoSJ 

s? * 

Jj^. Jj-lJ ^akll aJU. ^_^A La£ 4 LJIJ jIAaII jjj La^Ac . I vJ jIaI 
Ax.JjaJ JyUaVI ^Ac. Axj-ujl (jl Jc. (jA^u AAli 
AAl ^ \a >aj . Jafill 1 jux<aj Jc. Aa jxuLa (jAajVI aJj£ ^a A-LujIjAa joJI 

ajljx (jlS 4 djjj£ JjLaII 1$j ^ JAaIIj (j-ajSU Ajjl ja]I Ac.jjuJI iLiAI£ 1a,K 
^jJc. (JjLall ^IJn 4 U1 111 J£j Ia^JxS tojJjS (j£j jj Ijlj . IjJaiijx 
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A j)l 4 u jl.lo J JjLuJ! (jj^J LaJiC- JoaaJ La ILAj 

^pVi Aj ^^jjjj ^paLkjJ AjC-^uj (j]i ^JAjoipjVl <3jA £-0 4i]l£ja>VU 

* * . 

S.1a A] (j>i4A.u ^liujl Jc. iljlwi (jli AjIcj . LpjjJij <_pjVI Jc. JajLuoll 

L &Kj liA .AjJIc. AjjIJ lJ AC'^JO] Aa LO (JA JLL^la till! ^OJ .Sjj.l^A Sip. 
(jijjJjS AjlaC-j ABAj aJp2>Loj i j i a-L^^aj ^^ fLl ^ \ t Ljlc> 

Ipa ^iul VAjciu^JI CjIJAaII ijp> l3Laj J>juj*JI I Ji£ L-jpju ILaj) 

* 

CjUij JJaS] ppj dip iA-uiij IqLoj jA Jlc- jI«1a J ^.x.u^> £jJaj 
jjJJJ V (j]i I^Aj .A-iJa^)S/l AjjjlpJI Sj3 ^I.^VnuU jJJ 

jaaII jvtLj Vj) pJ .<illi JL-al (jJjJJ (j^IjS pilajp JWa, ^lp* 


— jIAaIIj cjBjju IJj Clip jt-Lo jAj 4<jaaAaJA (_£jtj jl-^A Jj ^gu».<aH 

4^-aJjlAl Joa J ^ti^all jaaII jj ^ . Orbite-parking J^pll 

** 

^I-1a1I 13a ♦ L-JjC.^aII (_£ Jl-lll jI.1aII . JJ J-aJ ip (JjUaUA 

C JJ ^ JJ^? ^IajjVI c> £ j'-^ grA^Y' 

Jajt) JlJI djl.La Jj JjluJ! 4 jIja (J^LIj JjlUL 

<jA 4tiLjl5Lpll /ja IgJjAjJaA Pluti CjI^jIIa]! $3a (_j£ .(3.2 ci^*l 

p dlpjVi J CjvIjPSJI ^ja Ljajl J1511I L-JpJI 


• t3 ^ ApjaII ^jloull jjjLj Cnj l Jc Jj L <*aJI 


35900 ^lijjl Jj J^a ja 3 J)Uaj-j Ajl 1 *j^oj 4^1-a'lj 
apj Ajlj 4A^llll J jjxjLS 3.07 Jj aSc-jjjj ^jla 4(_>iajVl U& 
J>L^ Jp. JJj^JI ul^ l-AA Jtj A&jJwJi 

jA 4 Ail* lui (jjJiC. j I^A J Jl ♦ Ac* Lai j 


»JjJ ~ Wj RW "” Vi*)p AjjaJjj ^Idli (jl (j^aj g —. 
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R 


4 n aoaJl ^>1 A^ioiLi 
• j a^a«lj 




3.2 Ji-A 

Jauj ~ jlx» JS[ Vji JjUJI Jlkj .Jlc- jIAa ^ JpUa) \±+a 

CjU^j ^ oi% ^ JjUJ) J^a>j Sjp 

C .o J-i* ^ jiiwu 



4.2 JS-A 

jjjj i-n* 

.I4J <U-oIb Uij ^Ajjj (ja jVI ic- ja* 
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(J-ajVt Ajuifij jlLoll (JjLuJI ^jU A_ilC j . ^iaj!)U SjjJi 

^ * 

d^C'Aj La l^A .(4.2 cJ^i ^)lajl) ^gjl jJjuj! jl«Xa j ^i Ic* oisiij 

^ u'n^ il jUiVl Sa&li) Satellite geostationnaire UojI j* UjaJ 


.(OVL^U 


Lu .g.1 jJafljl 1 jJaau lj] dLjl‘Vixi'l di^Ljal 

^jC* ajiSj i*uJ>ak 11 jkij ^l^sul ^Uail Q jx jJaaJ $-Lja9 Jl^j ^ALi 

AjUaJ Uju LuiU (JSjuL Ajxix-all jLaSS/l (j* A£^iai Aali] 

* * « 

Aj^]j 1_l_xalc. J3_jiaall (jlS-a-a JJ& ^JsJlA Ajli -ia*J I^Aj . tSL^al 


Cj£ , Lui (JjIjLsLu 


l j, W ‘il ^paxJI . JjJasSfl ^Uaili Jj^aal ^jljujj c1ajI£ ^j]| AjjoiLluJI ^)jl jjJl 
^1 jjxJj 1 jL^ ^a"x.\ u^> ^>nj S^iSaI 

(jl 3^5*5 jLilj (j-o JajI Jl 4-lA-^ J (Jj .^LjafiJI (j* jJlC* -lL 

l^ SD a j (jt (jiajVl Jj Al^jA L3^-laL tgLjaa (J^j ^ji&J 

fi? fi? 

La |j| UjV .A-UjSjJI j Au luull ^jl_La JjJtiSj LuLjja ALaJluM iji 


^pajVl Ajc* jj-^j JjLuJI i^jjj Aj]i tJjLuj j-jla. ^ a>i LiiS 

Aa.-^!^ . AjluuIIj JjLJJ 1 g juaflj AC-^xaSl AJ ^uuaaJl 

A 

(jC- LjjAaJI Ajjoillaj Jj5 ^q Ajj^i La JJ tAliVill d^A Jja. £5 jlajl AjLc 

SjjLa Ajaialox LaJJlS (jl£> La£ luJ^ls ^-Lluj ^j*a LI^sLuj ^xui2k (^Llial 

# 

.(j*aIj^-J Jjlix £-a (^J AjjouIIj Aa^j-oJ 


jl Jj£ij]| ?aI*A t ^ \.->j (^Lll La ^Ji cjil2i»£jjml Ja.1 (j-aj 
.^pajVl Ci^UjVI <j-o ^jjL^a JS ^LcOjoi ^jJajVl i. v\>B 

1 1 ^j-a AjjaLi A&^)jaiJ AxSJl ^ 5 ^ UJ^ u' S ^au AjJiCj 

C i ^ 

jl) AajJajVt <—lilaaJI Ac.^>*jj Igalc. j^Uaj tAjjlall ^3 Ij^LajLS 
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V l_i£ lift JpUaj jjli cL^aJ Ua (j^lj .(j^pall 
^A <j]l AjuI Jl Sjill oJA i JIa. ^jja^I Jc ^ ^Jl^lLajj . ^jaLia Jlijj 

L?' -L^jV) Jja. J-Lc J ^jjL^all £jJaJJ l-^JJ IajaC- .AJuJajVI AjJLaJI 

# 

<Lg£^Lo Aj^aJ ^v»j J .ILL- 4ic Uj^xj ^illj 4 l_jIja1I — jI^aII J 

Jj^aj LoJjC- .^A-iajVI 4-UaJI ^ja jaaII ^\ l_£I Jll A-Uuoll <JLsl£^}aJI 

* 

— I jju£ AIi&jja i Liajj Alo AjjjLj IaJ t<al^Sluil ^IjaII l_£j£1I JJ 

AjtjJa^j IaIj JjLjJI <^_ka jj l_i^j£JI ^ja l_j JLja ((j*i>*ft'l) S^jLaII 

c p l^A (jt£ Ijj l^ii.1 {iSj )'^\'. jl) JAa ^9 

tu-£j£]l Jc (Module) ^LLJI *1 ■& VI j] jj IlU cAa^aII Ja 

^'kJkTihl J JIaII Jl Ajjlc.] J Ajl 9^)J (_jiajVI i^ja p jL t aIac. jlajj 

J ^jJaLL . (j^ajVI Jl IjjlC' A£jaJ1 Jl dAJXJ <jl jUajjL ^jjLaoj 

c^^lLdl ALjaJ t(j£}UaV AjJjjL^. L $jl t ^1 JlLjjaI AjI^aII 

. <-Ulj jS j^A ^jJajI (_>a^a 

dsUljjaVIj aj^^. ^1 laL-alj (Ja^j 11a JS J c-UaII 

J "j^vLLVI ifil J Aaajaj Ia ^.JJ l-Jj .AiUall tiE)igJjujl JJL] Sjj$ja1I 

I^jaL cAjljSVI lg-j] jl 11 a Jj juaA Aaj^Ia dsUjI 

Ia^JjaS JiJIj dl^)jjjj C^A^ljOJ Cajj 3 Jill 

L-ILaI^aJI SjfiJ AajCAa c-Ia All ^ja AjjJ^. Ua <_ja£j .^jjjjj ^ 

'jA c^aLaVI I^-^I^a ^jJlj AjjI jJa&]l CjUU^IaVI dJA Jul Aj^j^jJall 
Laa^ Ca£u jll (5.2 JLa Jajl) jjskljja aI^j cAj^KjaII aa^UII 

.S^AJjAaJI lIjIa^LlaII ^JA Aj-Uj (jjJuC.J 

c j JLjaal1 c, il ja£j, i jV 1 jA clllj £a ^_a]I : JLLja |JJj (Jja-^. Ija 
s^aVI Cjl&!>l3yi l^-jj s Acli jl l^jj 
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5.2 JS-i 

44*,*i4*lll 4frja> all JTjaj 1977 fit- (3^ J&^±3^ (J 4V 4 1 1 jLun 

uaSjSJI £-Aj duau jl A*H <jh> oil <jl£ s-i£j& £a JS .2002 

JS jlaiL oLS 43UaJ! JJ&j J*S <>a pj <U*j-bj aj^uajj 

.USU ^ j5>i 

l$j] 4 dLjl^xJl (j *aaj V £tjjl all I Ala. IfrLaJ ^A\ ^tJjljjwail 

Vjt j,oij tilli ^jV tV ■ ! 4jjlil! i^jlaJVI Jao c-1 ^<aaj 

.<£jaJl 4 -iaS JaiaJ jjg *111 IA ball S CjljnJaj]! dilillj l$j] . ALjKjaII 

# *s fi 

'jaVlg a\\ 4 jtjjC- jjil LoAiC- ./)Vl l-lia .Lajg-tt4 I Alo 

l^AlVitauu ^1 AiLlallj Ai>lc.la!ill Jul_£i 4 jjj j-Aa ^jLoAll CjI jlSAl Aiuoll 
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CjIc.UjjVI J\ *Uj 41919 ^Ic- ^ 4^£j^*Vl 

* 

VUa JjVI t$I*i**a Jc. New york times J-ajLi aL^a dajd 

jlnunj jjl ^•jjlx-all Jj AdLajaill jjjill ij^Uj djl£al J 

J] AldjulVI Aj&Unliillj (jfL Ajl jLuC-Lj 4 JAjSM (jj3 ^IflJjVI 

.A__*iA (jjA (Jj) “’kj dl^jgjj 

q)! j_jl unll Iaja ^jC- 1 nJj I j^g Qj j^LolLoiaj^ lAA 

Aja^J A&^jJLj Ajj^pJaA A]j£J1 :JjL ^aJI IAjaII _}juiLja jdaJ 4£'jjl*-sa]| 
4d^)JjS Ac-^jaiJ Ijlc- A^>Iaj L^jjda (jj • AJjJ*-* A 1a> hiV*i |a£^)aJI 
£* jjLdl A£.^jui JjILJLj AjUI Ia^j a!jj 4 jUlII <ja Sjjj£ didd Aj dj (Jj 

jl Aj3AAjD IaIJuJ d 1 Wj Aj uaLA^)la J Ia£^ ^jjj£Lla 31 dLadVI ^3 

*= f 

Jda&J AJad (JS ua ija ^ j^ddl ^ic- jdaj I JLLcil I AAj . | ^JjjAjuiaII 

4^Sl^pj j-'jjLdl A£.j _uj Ajljj jjli 1 A^A j ; < Jo]Ll1 AjS^aJI Ajnalll I Aja 

lAA £ja SaUIuiVI . Iaa JSj A^jic- a! 4 Lc- ^Lmj Aj, w a 

aI^aII £ja (JjjUajH AjC (Jaaj JjljJa SA*j ^cjj! daAjJ IAjaII 

dji^il ^kj 4 ojqaMI cIa! /)a l 3J^ jl La '$ jSJj 4 AAja^a1I 

V (jli 4 LliIj = y x m jIaLoII (jl\Sk IaJ) 1$jaaj "^aII" Ac,^)dl SaIjJ] A^ud 
1 $Aa J£ 4 JjI jia Ajjlj SaIc- ^EJjljj^al] j j£j Ia^Jj . (m d u^iVi IaI aIaJj 

jLdll JLJIjj i (j* aJ^ja ^a Jsljla 

aJlIaS/I JajvI SA^klj 4 Aai^*\ 4^A AdldaiJI S^aLlaII J did ^_Ld 

V J 1 ^ A-l^LAaJ^ I 


fesl 
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S- J 


» jjJall i£‘^ A c£^t ^°J S j^^ilt ^A Lo 

Ajj jjJa Ljt jUij tA»gJVt - 1 >JJ 1 *^*% t £ LuJI Ul (J>jJJhj" A^JVl (j* (Jjj-u^)S 


UJ^«<aa CiSjJ iUjSJj cljjJjJaJ i- )iixJa]| (jt U1 ^ u U 

JaJ^ll £* jjJaj-o (jj ." Qlaji\ S^C-LaLcl <&l Cjljjl qa Igjl JjV tilj IjjL^a^j 

.» 

tilljS i^gJajujjll (jjjill * ^J<o> Cijlj <&lj $.jjJalt "j^alj»" 

l dijl£ e jjJalt Ajoi) jU t-^Aj .cjjCjl tlllaJj ^jj^ aJjUII 

.ail I ^ l-sjSjII Jl 


jl£ ^Jjjjalt ^IxaIII 9<oA .AJjujLjjVI ^UALLJt (J4 axj iilljj] l^J^L ^ 
Aj^wn^H Ajj jial t j ^SuiIlCr et^oLuJI ^ C-ilc-Vt (jS Jc- lij^)x* 

^xj ^jaxll (jtuu«ll (jtji^-tj a^iC- ^>aa1 L-Aj (3*jj u! . Axj^ill 

£* Ixjulll ^jg ^ liiiU ^jUalS A-aIIsiII Alj^t, a i^c. Jl Ia ilijj 4 aqu^Ic. 

jJjjjjj i^-laoj ejjJall Jj tjj ClsUa^Lall diA I jLnC-1 . liA 

Aaxaala SaiAj cAjjjjJalt Axj^Vt Aj^iaal Ixjj tA-ciiLLa-o -lajl*»A c-lu^ 
(jjj Sj^jaII a^ j±jA a£>IxJ1 ^a ^.LojSII aSjjI ^ill ^tall j**aaxll .1.^ 

AalaJl j \j£\ ^ja AjJaaal (jSlj c $ jjJall iLaj ^)lalt . jUll J $, jjJalt 

' * * 

^Jj^joult jJLUj ^JjiAJOllt ^jjl jL-AAaL • Ujlit i_l*JjoU /jt t flj* <0 ^jjOAJUdlt ^C_A ^ 

c-jjJalt (j^9^)XJ t 4 jjuoC. ^olill (j^it .SJjou uij l^j| — 

.%Ui jlal JA ^yScX jL 
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jlillj ejjJall Jjl ^3 x^l %.xti LuiLoit (JSjoij SjSall 

jSjut cli^j ULaJ J t J£joJI I^A Ciaj IjLaJ jlL ^1 1$joiflj s^AUall -jl’iajO'v 

• A - iUall 1 flTkV l^A ^^XjuAIiXJ . (Jj'Clj (jl (jflXJ LttA^.lj *^2kJ 

tAxi JiU——uix Jaj—ki. ^^—3 C > jLuajjl I^uAl&xil d^A i\ lix J£J A_b-ulLi 

^ px C-Ia mil Jjl £31 j IjJaulj tA_pjjJa AajoiIj (jjj Aj^AUall 

fjb Ini Ujl£ IxjIj (Jju^al£ Jafi9 tillj (jxJ t JjS/1 ^C-Aj tfr JX>J] JA& 

AjuI -JkJl <j-al j _ aJl! lAA lAill J^ujj jA £ j * >ill .A^JVI £x £ jjJall 

• & j) x jail 

4aj^ua31 AjuiVI 4 jua1a 

.A-p^jJall AjumSM £x £ ^jJall AjJ^p A JnLlAl Jj^ia <jxj l£Ac 

(j-tfuS <jx iilm IxJjJ (jj£jj tAxjSjjxx Ja^iaA ^3 ^jjuQJU ^-lll Ajuji)}\ o^A 

Jaj)l*iA ^3 • 1 a> » jj* - ^ ujLlLui^JI (jx c-l J)^i <jx ^)xdjaix 

(JjUj .Aj ^JJlc i^ipLfLix A-aLlj jl£ Lx £lx ^jUaJJ AxjOunx 

CUjLftji.n'X ^jx ^jjfLx £:aJIj]I AjjJa^ftll L^jUa frAmljJ 

AxjSblLuix Ja jJaA ^3 j^Vvj jljlcLj La jl«lma] ^JJ tujljjjjill 

>* 

<jVI Aix j_L-flJ m j tA_ jsIS SjSill o^A jAjlj . 1 Jla. Ac>j axj 

( A-1ux 3 Jl AjI^AII ^ Igllml jJ JjaLuj tAjJ^Aall AaJuVl ^j-ajb-a^. ^C- 
Aa-miV| AjLx ^lxx AjujjAaII ^3 l< jx^ 1 nln&l . Ajjjt^ajl CjI j^S\ 

Aj*itjll c-Lpi^l 4 bl^)xll t^j^jb*aj]l Cj t^Ala-xS c^)JallxJI tAjJ^jJall 

I j3Ulx 1 Inj'A ^jlAjS/l ^ -JjJ I^A .Ajjlflxll j AAjLSill tA-pJal jpaVI J 

.^Jl ^ J*»^iJ AxjSluix JajJa^ UjLxLxjjV Lai^*xxj 

tAjuaAJ Jaijg^]| ^^33 .A KjauJ J^^Lix Aj^lj Jj I^A JS ttilb ^x 

c-'»Jill ^£ilj U^jfc j t^jSLoix (_ l>n% fr ^Jal l _J mM*ij 
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jjIJ <jc« u' !■*] • u/ 1 '^ i-i^lj^aj Luli (UjIx.) 

|t..^Lfljyj jA -Ij-laJl Jojuj^ 1 (JxixJJ 4j! jl \\ 4jl 

^jJaaJ ^Al^Iall 0 JA . j*uj£j! 4Jil AaIajI <. \\k!h £-* (jSJj 

42 41.3 ) LLqaJ I 4JC. Jjc 4jajjuJ AjjJab^)lt ^jjjljiJI ^o*_J 

(JJJ “> ^lc- JJjlVlJ Llia^juJ 4^1 JjLJI JiiBj 43 

JJ liA 0 jUi’y Lj \jluM U jCO m-Vlg ll pjjJall : ^pic jA 4 ntV^ \l j 

(JjS <jj^3 Ajujt jOxu-o ^Jax*i ^jC* L^ 

U^J 4\jI^a 1I 4 ci 1 u ^ 1 ^jj.ljrkj 1 ^jlfi ^jjjjLj^ill <ji j JAjuII 

UjaII j~aij Archimed de Syracuse I jjSI j 

Cul£ lit $!^}a djjfci LS* 4jI U^j 3^>xLdl 

^jl_<a j^)ll JIjJa_uiVI CjSj_ ^.1 ^all jLJLj ^liLo ^JaS — dj*ia 

(jjjljB <jlJ 4^4 £LoC SJjtix Ll^o ^l^aJluilj IjjSljjijal j—k^aLaJ <jl£ ^-ll! 

Ia^j^ ^lc.j (J^j Wi^SI -is <jl£ jLu^jVl 

jLujSjVIj (JJjl£*jL>U L-i£^)a 1 Ij (jjAx l ! ^ill ^jjj .^d>^l£j.l ^juij^)fl]l ^iLl^a 
4 l1j^)ISjJj (JI£jjjLj qa (JfLl ^walxxl! tLo^a ^JOJ jj^yi ^Jala jl£ 

"Uja 4jjJa^a" tail! djlaiV 4bjjaUfr S^-uj JlVl t£lli <ilui (jj-iJj 
4J (Jj-iaill -lj*J ^jj| ~(Jjj jj-lll — 4^Jal£jyi ^^-Jbljjli Ifijl c. <jA jj ^ill 
jaL^oIIj 4j£iill jJallAll J . ^4HiAj^ (_>*ul (j^lj^ djl^a! 

(jxljl! Jjfil! (jk ^ylJUi. Cj^j djc-j^l 4jj^a>jujll dil^Uaillj 

— sl^xll li L;Jj£juJjli lillj 4-lui ^jJjJdAA JxJ ^ ^A9 Lol t^jutCr 

* 

jjV m 4i£]j Aa^^aC jaSV^ d^Uall jA jLuAjV^ ij! 4 _Sj^*a 

4jj 0 yjj 1^-ilc- ^u5j ^SB ^a 3I 4jcuia 

.^yKlI (JjjISjuV^ ^Jajuiil ^-o 4juiiVl 

, 4 z' '-x"' l L-j -u£] J l^ia Ia^Ij ^^0^1 (^LIlc. 
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1.3 


AjjI j = 4^jl j ‘5l ja <r ^>ul lul (a 
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n 



2.3 

(JA J Ja^IaD Jjiiu LaAjfr ^J-ua ^U-UI j L m iSj I i^xa jUxijVl 

• j Aili^a Ajjlj i(j£iL5t (j Jawij 



3.3 JS—5 

(jL £Lk5 dUA . f LJI (ji 4 £jum tj jj uLS : jUmSjVIj jjJli tlilLufaj 

♦ 4 ft aAxD (ja p Lail ^Jl«n ^i} cj ijfil ALuJI 
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CA Aj*ny j 

a^J jA tULLuj aac. ^aIIj (1695-1629) 

A** j^Ujj jiSj ^a^j ciPj^j) cjUjSn ^ jj£i 

AjjjxJI Ajj . LaUIjAj Lq I j] aJjLAj !>^±& ^kll Aj^aLuix . (^A^j 

JjVi d Satume jjjj' 1 _ uj jIa* l '^Tsl j < jjhl u'l t<JU -AkU]| 

— <A —ki (jjAj — ^ ^^aAJI <jl a£I a£J .Mars cJ^J JjjAj 

S^^uJI dAA Sjj^SM CjI^IjJI jUaijVI <>, lUnn) u_i£l j5Lj AiaLa^o 

(Cjl^LsuVI) tJa^joLill (jail jj II jjjjljS c iuuuSl .((JyLsuj 

UJ^ Lg£ j_SAjIj ^ujlcLuJI (j-a oAjAaJl JLia.Vl c>ljj (JjaIjuJ <Aijl£ 

t (jjft > Jl ^^jc- aII^ ^ui>J SajIaII ^jaULq 4^aIj]1 

* * f 

lAA Aic c ^lAall ,a£jaJI A_ia£ Jaia. t-ljm.W l£l jA] d]jAl Sk <jl£j 


CjIjAjAj j£Jj ^^Ic. jj.uVr tgLAafll) (jl jAaI) ^Lajjl cA^ja ^ll*JI 
,o< _iAJ £ U ^ Km ^gic. A KuMaII CLiIa jjou31£ (djLa.^oj) 

Jaa2/tj LoAjC .SaLo JiLu <jl jjjA j>*nn A-^^-o J ^Ail 
i djLa.jxa]l t A_a. j-oJI LajIj <Al^aJ ^jLj ^aII jA c-LaJI ^ula ^Afljij IaI^jjj 
<jl .( SaIaxJ *jJI jli^VL ‘illA <jx aSIjII l*£) a£j^J1 

aJL^j <,** i > tij) j£lj) SaLJI aS jIj ^jJuju ^1 ^ j;g ^ a 

^ .iA— »■ ^5 J jjil J.^'-'J LoAic. ^jjajl Ljaul (Jj^j 4^(jjSjui 

JuL-all SjUI (jla Jl liL-flUj jjSjla AjjJajI o J)A J a Vi LgAjC. 

40000 J 30000 AaluuJ JSiSi ^ »j^ 1 uj^ tA' 

t(Jj> “*41 CjIjaI AJauil jj A lai ■ »'< ^ill i—iAjillj jl ja&VI jA (Jjlull jj^Jj 

^JA tljAa.1 ^ llajj \ iaAaa J C (j^SLj LqAjC.j ! <■—fll j A a tij), jgJl 


(jl Ajoiij j kjfljj >«. ^>1 jaall ^ <£• yJajA (jAl b^\ Aui (jj 

. tj >>jijj (JjSAliS Aa^aI! 
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tl (Jxxll Aj ^ J^-V^ Cjblg-JI (JjjJI 

.A^.^0 ^j-C I^A .fiJJuUJ ^jj ^urm aJLuj^)]| jli 
(jjjJal^Jl *Ul*Jl Jl^. 1 (jjl ^A ^jill 4 L)*0^ ^jl {\k>,\)j^ ^jl£ 

f 

J ^CjL^^aII aiAj CjI jl jjAVI a-iA l-lia* lJj^)*j 4 Aj jjjj?-**11 j 

I^Aj^ Aa,jx 4CjIjI^ja! c .jjJall ^jl jj>nu ^jl£ . JjjJa ^j-oj -ll« I^jujjJ «i3 

Jjjmj l^jt j (Cj A-ila'»jJajl Aa. l^jl Ssluu (jl£ Aj£Jj < 

# e 

Lxj^joj a^A (J^aSj dPj^ (j^J -A^.1 jJlj ( ^iil )-i» *>>) 

^jij ^ jLqc-Lj ^I^>a31 ^a J UjLi 

!CjI jlJ^ aVI a^A jjjj La ^5 -1 ^.jj V AjS/ CjI jljpAlj ^ul £jjJall 

f 3? 

^.^La-a cd]j ^a LaJ tg-1 jJaflJl (J£ (jl UjLi (j^J^A L-JJ^Jj 

^lc SjJiall <.A\a) ^aj tEthere ^jjVI I^jIc. a.uj j>*> ^jjg- Aj4^ 

4Au-qL^. iljjia cjVI*^ liA jjjVi jli! j .ljL^jaII ^>Ajj 

^GJjuJJ <. fl JJUJ "CjUu^sJI J -jJJ A£^)*a]I d^A (jV ^ L^_llj Jjjtj-Ujj 

Ajjj£j3 <jjj ^tlaul <j 2 ^j3at Jj UJ 

.Ala ^DjILj . .t^jjSlI AjojI j^ll SjjjI AjI.1i (lul£ 

o'^v'j <&*** 

tdjljjijall j jAj ^I^qVLj (Jjjjj *&«-j V 

Jajlal L-boO> tA-LJj^jjSoA ^^j]! 4_ij^jJa]l CjLtUxuaJ] j^S 

* * ^ 

^.1 ^^1_3 ^13 jal . £jjJaU UjIj Ixaj ( 3i^ <jli <^11 j a aisjuu^o 

.^.Ljjji]! ^a Uiai j^jA SA^.i j l^jl IxJj C AJj ujLu jI 

l^jli C_iiJ (j-Q A^.JX j-aj La^jc- Ail ^3 Ajl .1^ lO;!^ i-Jj3Jjj ^jl£ 

V Ajli cA^kjxi »jjJall jl£ Ijj JIL liilj Ja. 1 j^j .Ail£ CjIaL^jV^ ^a ^jou J 
I jj V] V l$i£j j jLAjVI djAUa (jli ^Jl j]\j .^jaluui Ja^ ^3 jjjjjjj 

. t.I9i\l Ou] lj jU-« J_jJo (j\£ 
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Jj (_>*lajuJI c jjJa (Jlnj 4^nLnJ) J^jui^x ^I^AuiLj 4^15 IA2 

11a <jl . ^>xnl 4^13 jjj tjL^al 4 jt^rsl 4 jjjl t^a^oiilj 

Cy*J Ijxli 13 l^jl£ (j ulU^j ^l 4C-ijj*^o jjd Jolaall 

^ ^ .^^-ujLujI ^IVnml i^\ <Ux lj*-olnJUaU ^aJ ^^lJlc. 

C j* >>l l A^A^jSk. ^^3 L^liLa 4*t>inj& 4(Jj^U ^Jjlxx ^j\j 

-Ij-la. ^jx jjJj^All £ja cjjJaJl £ ^p*. £\\~\ . .!4jjnC*Vl Cijl£ llA j All^all 
(j^auVl cjjJal! U-n^jjj ltd <jl ^1 .((j^lx i2 JSiB ^>^1) (jlajjl 

,4j»nkil jajia. 

4C t _^Jl ^a*j IjUxJ iilli ^*-J (JJVill £31 

tiling ^I.YVunb dtllij 4 JjVl J^>jaII 4ft .In ^^Ic. (JS Ajjlxll 

, ' 99 

djl_i£^>x ^1 J£ JJnj Aj^aAJ Jj^U bjljx bjb l jjJj^x JuJlxj £_Jaj 

LxLaJ ^JLu Lftjj j (JlnJU V (jl ^3V1 (jl 4 LalA .lid 4 Jinj2 . IjJnjl jj-aJC- ju£l 

4-ix <jU ^jx ^xnl ^Ixjoi <jnJj La-^U*3 . (Ijj^aj ji) 4j&j 

t ' £ ^ t „ f ^ t 

•l3jJ (3jJ Jn.lJ 4^>*Janl 4-Lo £^nJj jjwani <Jn.li 4 J-^l 

C^Juj Vj AJjjjLujI AjLIuJ (jx (jj£x f-<jl ^^Jc> (jlA^)Jl l-IA 

CjIjUJI (jj^ti: 4^51 jlU 4^U J1A3 .SJuJln <j^>njj Ajj^Ja: dilli Jiaj ^CJ . ^aJ 

<jl <! (_jjju 9 _j jIj (J*^ 4 ^jl ^11 Axiui ^al -’likJ.fc.alj Aji_Lui11 

Iftiiiju (jjjjlXoll L_L>Ua (j-o <■ t lUnj 

.(in. JSjoij LojJ ^aJJ Vj 

^jlajj^l AxIa ftjian 4iL-b] ^1 ^ll jlaJ^I lift 

l^jx clj^Ial 4 4 cljA-ial 4jlAj*h (j-o — Jajla. Ljjh^ 4lAxx 

• jt** uJ 


c-M. ^V' ^ jLuiIa C 4,» laLa j (. , ^maJ ^cJsuuaII is aII ^ ji 
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Sk jl£ uj ijau cjIScJ dul£ jjjjj L-ijlaj 

* *• * 

Aij^iaj" IjUalo Vjl .TeleSCOpe C-JjLuJj $.lb Ax-caAJ l$j ^13 

A^jiLa 1 g j'fc Jj^au jl£ ^j]| jjx-all 4—iljjpl <jl 4 liA iAJ 
4^Ajg|jjj .‘Ajuiij Juluult LojJ £jljij (jljlfyl (jlj 4 <Jj1a 4(^jill 
4Jit (Lk^) <ilL ijA ^jnlVnul . 4jjJaxl 4<jj jl 4^Lj 

Ji Jk^ll 13* *UJ] 1 4 V U& ^llo jlku <0^ *kll ^ V 

.(4.3 jkjl) ujljUal JJxaII ^karj Iaa ^ (jljJI 

.! jlkluli 1 n>1 ial^a L-Jjijtfb (Jjl AC-liwaJ ^13 4Jm)l o JA * jjJa ^3 

* 

.^VuuIj $.jjJall (JjI^j qa dmlll ^S^Atla Ijj IjSAj 

!o ^Xjuj 0^pl_Lo l$J l_Jj 4 Jjji^-a 



AwJC- 4 £jLIaj (a 
5j*3-a 4u*4C- ^Jj 4*uiJ& (b 
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(0^ l> Jj L& fJ LpJp J c^ 

JjSfl JjSIjILj (jlS 43 £]j .aJLS L-ijl^lli ^ ^ ^ill Ija ^a Uaj^jl 

(ill 3 (j,* plA3 jj£l ^jLu^. 1 <■ jjj JjJafiJ ^J-oatSI dljat-o ^3 ^ill (JjVl 
ujl jfr*j.mj3 3 3c- AxJ AjSI^o 4joiUi 1 jJtjJaj 3a l^jl£ y* .AjLLJ 
dul£ 3 j£Ij11j ! jtul d^juoC- 3acJ ^^Jc- l^olal 3Aa jA Lol 4 ^jjujja1I 

p jjJail (Jlaj ^a J*J ^L-a S^l o j^qj A33j 43^)Sl1« AjaL 

qa Cjj^ fi^jJall ^jLj la» nfl^o dPjP C5^ £-4 .333*1* (jljll Jl 

^jfojubo Jaaj jjoUJj (AjaJLull ^3 <*3 ^Ujui*]I <3jLi^£ t3 jj* wa dJ»U ju^. 

^iC' Wq ttij pjjJail (J*>J l^SAj .^l^jl Ajl-Loj ( ^j* IglLi ^j)t^l!3 LqJ 

.A-uoA3>o 33 j 3^> 3jAli j l a t ^lf*i 4 r^. ^p. A A»juj3c« c_fij^aj 

AjjjJa-oj 4 A \U>^ djlaUaj <joi3xJI t3^jJ 4_jl i^al_pLi (j^JU 

JSLj U&.V c_s3$l]l ^jC- ^KVu>i J , (dAj3£j) CH \a IaLojujI JjLjj 

^aa^p ^oojujIj 3jIc. (jPjp ?vil]3 ^)j > ti^u OJ-^ 1 

.13^1 £jisu ^1 l$j£]J % j£JaJ AjfLjlfu* ta3Q)r * .£* ij-Vi 

l$j jjSiall <jfUj .^Jjuaij Loj j3 ...^Lolxil (jlA3l 4<3l)Vt$-M Ajav^La duL 

# f 

• LiJajI y\ 1 1 Li t 

« ( ( t t 

VljJl j) (JAAjI = 

Alijj^jj 3*ja. ..pb ^joill J pL-bjJI C1 iIj3^j 11 d3A jjuj ^1 

(jl£ .s^3^ 4Jbk^o (1829-1773) AjjujLujVi 

Lqj^aC' . ^ujjILi La£ j^ll p ILj Lo£ c_j3VLj (J£j I3jJ)>g ^3 jj 

^lila V] (JJ^J3J 'blauVl j33*Hx" SjaUaJl (jp tL-SLuiSfl ^0 

^il£J! <J3a^ll ^jjjL^ax^o^J Vj jjTuu^ La] UjIaALoia]! 

AjC. j3ll ^a < jj33joax Lajj ^4 -ajujL^. 4-aALuix <1 3.W a ^ jjJaj-cl 

^jl IftjSaaj (jl JLqj ^jl£ Lq 4^-uiijlj ^A 4(jja3uJIJ Ajan'l (jj**3aajj 
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<j£Jj IjjSS ^ aJ£juL« V V jl ajL^jjjLa o 

* fi 

<j-c jjSSJI Jj CijU Ujj! 1$ ^ i ^J1 4 1 u,> 11 oAA JS ."Iaa^j 

LIS aa 3 4c.^-kl (JSj Iaj^* ttillj (jlSs (j^Laj 3 Lai .(JJluLlSI 

4. ajIMI Aj^*^11 aa& tg, ^1 4 Lift l La ^11 4-uu‘iIL tLj^jaj jl 

.^Lj ^ 6 *3 (JS^*) LujjL ©AjSSM ejjJall £j£l3lj A-aju>LaJl 

4^LajaiVl aAA IAj^ La^v\l —CiVLg-j" 43j ^A £_jjJ A^jujL J$\ 

^ * 

^ ^jJaj^a AJiaLu (J^IjLlu ^jj-l]l £V 3$-^ 4 $LJ)Ja 1I ^3 ^LLa A*_l dLaiS Lg-i] 

. IaI d^LkiAlU . jL^JjujIj Aftd 4^jL jj3 

/ * * 

^a)I f j' (j! Jjjjjj *4 Ai^)t _jIa^ ^3 l^ii_L-a LlAJ lAi wl iji! 

s' It 

La Ail t^Si^ll . ^Lxdll Aj^Jail LaLoJ 1 fill Li a ^jjjj] ^joJI ^JA £T^SkJ 

dlA 4jlft (J- Lf \p l Ajj jdall A-a^aJl £ju£u t<—iSill jjLd ^jj <jl 

# ^ tf / 

^A $AA . A^JfiJI aLaj! Ada^)j£3 Loa IcLdl J 4 SI iLL^j *■ Am * ^ Ajj^d & Ajoi 

£a dlj ja-ij /)£-<lj <_ij&a) Diffraction (^1 jjuVI) J-d' 

^jjW\a i >?i’' LajJj o±xi j S , v*<< L_isij V Ujl uVI CLlL^LiUi^^ 

f s *■ 

AjatLi ^>d*il . cjdall ^a l»-Liilj llUai aIjj L-ijjaj 1 14 (_}S (Iaa (jjujjL^a 

jjS ^jLSIj£ (jLLjjjdJt jtill^JI f n«k (jUaiJI ^j^v^ftVilj (jddill cdli. 
ul£-yL (jl£ .Ax3 jIa J4C-J ftiLi Ajj^c. a^ftUa ^ .La^daaJ 

^Jajl ^jjSna J^LII (jli 4 < jjjjjda (jjflLLj C_iSljJ Jl^. ^ AiL JjSfijB 
Ajj^A dll A\ti iLJ (jdL 4{jaS* 1L ijSJ a^Ld] J6\j 

at 

^Ld. p.1 Jj^kl JjSlj a 




(^1 


4 AjoiLoJI 


Sr 

I A^ka ji£j J^jSl 4 ^LuAjjj 


jl£l Auiallj A-adiSlj AaImJIj jft ^Chateaubriand AjL^jjjLi 

^jjd^ jioll cdL (1842-1768) dj^idl i iiKH (illi 

jIaII tiillnSfl asj^)«-a 11 -Uijtijill a^I^aII ^ Luj^a 
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.(iLjj (jj.li (JjaAA Ajj^jII $1a £JjJ (JjjLojJ (_£j^.l LgAjC 
(illjjjU AjftjUa* dljld SjAUa]l (jV Aldjaua AjIc j£j Ail ^31 

Jj <-Ji\ x A aJ A^j2 qa ^aIaSI 4£jaA» 3I jjJall ^CAj £j*Aall (jl gjl 4(jfuuJI 

(j* Ajjls 4 *IAjjoi 3I Jajl^udil AajooJLi Lol . AaJj® j^o ^»aLsl1I (. jjJa31 

*>ua3l £a IJjjA jJall <j-a (j£UV3 ^jiau ^ Aa^j JjjaII 

* *5 ^ 

tdiajc ^ Lukoil !bl j^u uja3j * AiLua] <ja AaUs ^Jbju 

(Jj^aaJ (jl (J*ol AjjjJaaS j^.1 Ala Vaj ^ jluUfl 4 ! Aj^. *JaJ Axj ^3 

(Axj3j Jajljj^ diljj^j A j^.j (jjiju <ji3 4A3 j* 13 JjJa3l o^UiaJ 
jUL, £_jLi 3I ^Jj A_boIll Juatlui i^Ljj jjA ?j*_2j IlLoS 4(jljAaJl ^-lc ^ I 
clUl (J£ jix-ax jA ^a dLjJ ^id*J gj3i]| ^jUaJj^JI ^1 u^aII 11a" Idldl 

f. # 

4^_flj jl AjJc* L.jl£ IAajj^j A^Sih UiAAlo £jjj (J*jLoj 3 jl£ jLJ 

Ac ^^131 jjujA ojda jdju AjI .AjjjLc Cy& liAj. ..^$3 aSj 

£ * 

(Jd£j 4^J 4 Aid l aI^J Ifr^jQLd A3 (jj Jjj jl£ 4^-JalLl .Aa.ja $ jjJall 

?(3^ ^5^ ^(^Adj^Jl 11 a jl£ jl 111* (jd3j • jjjdi (J^J c^jdKj) 

.Aa.ja j,* lijdx (jjdj (jl (jd-oJ * jjJo 31 (jl Sjds Ajlx jj 1j3l*J td113 


^j 3 (^1 jl J^aV L-lilad* (JdJij pLAaill ^ jUjojI Igj] ?A>jJI ^A Lo 

* 

6^)SJ_kill (JjIjI nil (j_A I£.jj 4^111 ...1+ 4 1 — 4 I+ 4 !“ tl+ AiUllix 


UjU ^jjj djUkja Ajjad (_^jaj LoAic. .1— 4 I+ L^jj-^j (morse (j^^j^) 

(j_« UjljLij 4£ jjJall IjIIa 4__ldl Jpj (jUadl ^jk 4 4 Mil fcrtll ^glc* (JjAiuij 


I jl- UIaIIj dAA _Ac jj-QJJ PJJkia]| (j£J . (1 — il+ tl“ tl+) g'jj 


A-illjdx < ^A (1 ~ 4 I+ 4 1 ^ 1 "*") ^dljl^l .AatjyjVI AjjooIIj oA^Ij Olujj] 

4 ^-ALill j —a oAA— 2 ^ Ala&j ^ Ail 111 (jAajJAil .L_dill djLjjAaS AjSljltt 


I 


• j JaAd JajU 4jj^o Wl i iwiil __j-a 9“ 
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J-AJfc-a AaJluII jj^J jt jlVlM jl j£-cJ . jAUjjJa jjC-l*-ki JjfiiLjiJ 

d-^lj AiUiba 4- flwVn.a]l ^3i jtiill^Lall <^-=j '^j ■(-/+) 

^ LlAJ l— lift A 4^. . . 1“"4 1 +4 l”t 11~4 1£ A^J jl i : V^J 8 ! tJlll j* 

^■., a j£Jj i^j^UajVI a^jjJ Jit-ala J>1^ ^...2 _ 42+i2~42+42 — 12+) 

jt£ lil j£lj *2(“) J (+) jj£j «1(“) jJ (+) t> V-l* .SicLja* <xja 

£ £ 

£ jl 1 nlc taA—^ljll jlji—Lco —J 4 jlu i^ILa 

4 >jnll jj£jj (...l~‘l + tl _4 l +J“ 4 1 +) + (... l^il+tl— 4I+4I-4I+) 

.£jjJea j-a dlLlA jjfLl jlj • ••0 6 0‘0t0 t 0 4 0 

fi 

^11 AjjJaLjjJl AJDLtil AjL£ j-a 4Jli idllj qa liL^Uajl 

* 

Ja j£]j .^CiA j4J j4J AiLyu^II qsi 

j-a lAjl^aJ j£-aj ij i^ju ?l!jI jljpAVl 4-el^ ajAUall a4A 

d>L^ jaII Liajl Ia^Ij^I jSLaj tj-a^Sn J>i 0 * Lo£ (jjjSfl J^l 

JjSIuIIj j& (. jjjal) jl jI*J jl ^jItTuaJ £JJJ (_jjjLajJ jti I^SAj . AjJjj-iJl 
aLajJ j'ljill j£Jl JUjui_^)i M <jL-fllA ,l AA.jja 

l ** t^1,^1 1^ ^ ^ 1 ! 4. | a 4A t- jl J 

.ajLuajl oL>jl ^ic* IjJ jaC. j£j j 4jL} w >la^ ajLioil (j ^wj LaJ 

4 ill > >\\ ^1 t Jlljuj tgjti tLa jl£-o Jl CjI jIj^aVI ajiA J-^ La^JC- 
. ^1 Lalj jl La] 4 j1c j j^a ^ jiaJ jl| 1 > 1 ^ ; Jj 

Jj A j*^ali jC I 4 IS jpjAj JU&l 1 -U^ L_fl j*j jlS jl jj 6 

,!.!)» \ (w^AAj al jlu) ciijjjj 4 jl jB 


tilL jj5uu>j < ujU j jiSJy L 4 l^j^ 3 ‘^j 

^lc. dsjk.j^ Ljaji CjLaJjuiaJl jl 4 mLu>) jSil c?1j’A^a 11 j^UojVl ^-Lij 

•> ^tiLLoll 

, j***j t ‘ i> JSuJli t ^ > .'A 1 aaj j-LH_i j^^uiij 
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3^1 j3aI djl^l^jAl Jajl^ <jl (Jj3j U^ £JJJ U^ £31^1! 

ss 

\a <j£ cJs^waJJ dll jl j|3aI 4jujoj <ja * jjJall ILj .<j 3 L J)J AlG 

dLauall Aj^aJ AjIc UjoijLoj ^>Aal Lj^J lol^cLo ILj .^yoLiJI L^jLuiaJ 

^-jjj Aj^aj jli ^^jVI $■ jjubll lul^C-Lo I LI . cJajjujj c.l^)Aa. dLoJj ihim^ 

* 

<j£ itjjJa <j£ J)AloJ ^jSaaII ,^0 IL] Ia^Aj .oIAjjujj dljA^J ^]n»3 

J^ia .A^^aII <J^ia ajCAj Lo ILAj A La Vi ^Lll ® JjLa!>U S^jaa A ojfl J ^jjl 

* 

iJja Is^Uajl tLoAiC ^\jsl\ ^ 3jl jjAl <ja Acj In Soil AsLuiaI! jtt> A _a.^*!! 

<li^A (jj$Zi (j\ A*J tl + Jj Aj*J t^^Loill JHaII <^3 1 +) ^^-(03^1 Ia Aa» 
(jUk^aiVl ^jjAaJI (j* jj^>a 11 djLa dS j\\ *(1 - ) lAAaj 

(. ^j£]j . jjA (JSLa ^^aLdl J^lall jA Aa jaII Jjia I LI . jjAII ^ *unj 

L_j^laJ £lj jj Ale (iil]L ^J! (J?ILa A^jaII (J^la 

AjAVj dLlA^Lll (J±l AiLulAll (J^Li ^-Ajuj .3AAjL± 0 J jll ^IaVuuLj (Jaljall 
J^Ia ^jl jL-J tAjjJI (JtaA ^3 VdLa^All &La (Jl^Ial ^A Lo .Aa^oH (J^la 

10 ~Al jt ^jjpjuiijl 1) ^jjpjai*jl 7200j ^jjhLjoijl 3500 a^^aII 
. A7200 c>» L_ijja j-^Vl ‘ A3500 o* sAL^ ^>^v' l 


UJ—A*4? ILAj t(jj. JJJMM kSy»r ^ -^g_ 

t * t * t * * * 

^JjoU 3^£a <jl LkJajl ^j£lj .^jjiajxj V IjLalj — LojujLa Ijj 3 LJlc. 


^ 9 q —o£j AjiA jA\ jli JLJIjj Lo AlaaJ A^-Jalj ^-U^aJj ^3 

A Q _O jjuJj tA^. QA ^jjJjlj ^L^. d±jl£ DLa l)^ 3 W-oLndl 

_uM dul£ iLojS Alo ejLuiaJl 3 j^3 IajjC-I (jjLUl 1 

« c 

4 -udij jjj&jj .(JflJjuLO (J^ JUdJ 3Aa. — IaIjjjI ^aJ ^l^Ji <> _ 5 3 


ICJ-. -iAall ^gic AxjI^) 1I jj CjLuiI dsl^ijuj 3 Ac. Axj3 .c. jjJal] A-LuuIL 


80 



CA —jValJlj -Ixll oJJ - x2a (Jj—( jjJjljL.. a\\ j—a 4i_jl_jui jlol 

J fc— jq m> J£—^ 4(1827-1788) Jjjja jn^J ja 4Polytechniques 

Ail £a — LlJoIjj L$oL-aj 1 ^-aaO j 4£jjj gjljj JS U 


jl 41 g la 9j ^aJ Aj^Jj Aj Ajj]jVU (Jjjjii C-jiUaJ jlj jjflsull jSiAJ jl£ 

o^xj AalaJI ^ili ^gjoijjall ajLUi I^j £Jjj <■ *Vn*n jl jAxll ^glo 

# * 

IjA. LajjS ^jjj I^j Jia 3 .AaJl aK l^A j* ^^g-2) j£lj . j2&J 

Ia ^gJ) IjJjoia IgJ ^13 .19 jA jl£ jlll AjULuJ^V t-U$-A 4U^aLAaj 

(jo £Jijj CjU12jj£Lj c_ijo jl La 9 Jjjjil AjjouIIj IaI .aJLaoI jx AaLo^. 
I1 a JS jli^aJ^Lj .A^aIxaj oitad oJlO AjI jol jjjla 

t/ u£j^ v *^v\ toll Jl^aII jo jj£ 1 AajQ^llj (Jjxjaa 4(_g jj]->miI ^a1a£ 
IgJ jj£j ji ^ iaa AjaIxII CjLajjVI jl jalo y*j \ a$ jjff jj Ajjlall AjjjaII 
?ojliikl jais (Jia> ^juIaII ji Lajj 1?I^a (Jj-Ok. jjjj l§,\ »cJjVi (J^aII 
^Ia] jlal^ A_ula J5 Lj Jj2jjo 1 [...]" :Jjjj9 JjL Axj.1i lAgJvLJ ja 


^j-lajLAj” I^jjJ (JjSJj ."[■•.] c*]jliluj£l AjLujjIj 4CjUjujIaa o.iO 4 jj^-aaJI 
jJjjj 4(Jjjj9 -\uJ otjB ^3 ^jjJaJi ^gi ^gJ iLaO jl [...] (xSol jl Sja (JjV 
^gi LH'I .vS^um . [...] jjjijfl Aj^alikJl * jflAJ -1.1 a j a t- ibjj£>l Ail 

.jjjAJ^I jj£j jl IajJ Ua i- illnj Iajjj AjjoLa AjjIo j^Lol 


ujUa&l ■miVI 

jl jj (chevinisme A^ba a^j AjI jjA?j i^S j3i 

jjjSall) (jlll tdlj jA jiSi a!aI£ 4A-i%^ \a 4Ajjiaj (Jjjj3 JIaoI 

* * s? 

4 jitill j 4 aa1x]I (jjijlA&U lj;u£ JjSj (j/i» ill j k I -Irw JlxJI 
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* * t 

A-clc AjjJabj A*j. ^ <j-aLk ^ . (l A^ Ijla^J (jjSL 

* 

£>AA clul£ .c-ic.Ljadl jLo^^I 1A^. A*-aI-i. S^aUsj <-**Aa^ojga 

#■ * * 

^Us l$Vu l$J S j^L c-^-jJaJ LaAi*3 .(Jj 9 (jx Iaj^ A3jjx* S^aUsJI 

iaUl ^l*JJI (jli Spath d'Islande IaiLJ CjUui sj^L ^aj 

AA3 4 Ia£a 3JUJIJ . I^)joi aJ£ Iaa (jlS . a ^jj^)x*i£tLo ^Jj 

jiuiA ^3 SjljpAl tjjail <j*J^A IaI AjI (JJJ 

dAlLuoji SjjL ^Auij :A-o$3 £^jui (J^-Up lAjLuujl dl^jl ^AjaC- 

l^jLkifij Ac-Jjjlj V j t^jJAxUlu ^jjaIajI JjJ-dL CjI jlj^A^U ;Aj£lHllj 

* 

lAAj 4(jjJJ&jx c-^tAall |jj SjjLII »j* Jkj :a*Js "jL^'il J-bu" Vj 
1 x>fu ^JjSH »jtinll (jl ^Jajj La 

Inl^j Lia3 La lijj . Lo^Ajj ^jSu (Ablatio Ijljll (jAaJjVl ^jxw-xiJ 

.AjjujLujVI djljoAVI Jc. (JjuaaJ Lula ^j^jlj^A^fl (jfc£lA 

^Ua&a^l j'U.jll ^jjll 4 ua ^ Urfij (^aII lAxall ^A Iaa ^;LJ1 j 
S^ ljjaA^U A^Lqjuj ^AC- ^IAjujJ JaSLuJI £^tAa)l SAjoi ^Jj 4 M'SJ (_£aJI 

(JjjjtW^Unl (jjrkL=kj LuILl-o La )a]j . A^Ij jjjuia ^3 V] ^j^-alL AjJ^jJall 
»jt>>]| ii a jjV £^Aa (^1 V aJIaJI dAA ^3 AjV 4 ^xjlj aI^joJI (jU 

La^JtjJa^J Ujl^Uajll (j*a AJaAuuH Aj^^jII &AA AsA] ^jt A>obub o 

.(j)^ juJI ^joju^ c^Jall La Ajn^kl ^3 .LaAlA^j ^aI ^si 4(jJLlJjlja-a 

dAA J Loj [! AjuI laSljujl diljUaj CjjjIuiI iiljl j ^Aj tiljl ^^Ic. JAj lAA 
AJJo£lJ ^Ali^a ^Ix^k l ** J ^ J^ll L)JJ ^UJI 

^ ^ i vWlll CjVI ^jj^a ^aJ Lo£> 4 ( 5.3 cJ^di jjAnail CjI^ 4juj!ja1 

.(6.3 clSji jJajl) 
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5.3 Ji-i 

4ju£Vt Jjjxaj (b . t-ujS 5jLytu (a 



6.3 Jl-M 

Ji>^Sll ill ij*. 

. jjLyfl Jja^ j-i (b .ji4 Jja-»4-»(a 
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^)i4AAduJt AjLuut 

cJ^ C&j AjjuiLujI u'j 1 ' ^ j h uui ^-£1 jp l>° g-uj (jl (jjjjj (jjj 

^ jaj^jjja 11802 ^ (jj^Vjj ^jjUjyi t> 

lI.LUaa jjJuja ^jtiiAiUill c- jj-b I A fl ^Ju^Lk. jA cl 814 

as ^ 

IjjJjoi jl£ Ig tJoa j 4 C airs a jjL <xjoi 1 ^J 1 Jkj jl j^AJ {JjmajuJI $. y^a jl 

.(^jjLa 4 (JSj^ ^3al&A jl£ C-ttjlill j£lj cIjaIj jl£ ^>2kVt l^jJaauj 

Ifl iC- j^L^sall f j. (Jl^jj A lx-u *a ^3 oj-l^JJ ^ali Ia-IjC- 

fi jlAA <JLjujlj ^JAjLj jl ^ Mlj 4 _j-iIJA fl.lVu rt lj 

^LuOfcSfi 4-uil^Aj <■—ij) kii^j&j jA ^15 !j£aj . ijU 2 k Sjja^oj 

• A <r, \ A \Q A AiuliJ J)jALj l$JA 'vl£ j) |j£lj J 4 j£aa 1I 4-JjljA^ll 

i-jJla-<o -la-j Ijjli cAiatHjoM jlj ^3 ^LoiakVl oA& IaJuc- 

jA reJj—al A^j^Iall .< 11 ^ a'I A ah A. A\ j—UJl AialjJI 2 boiVl 

JS ^gic-jj A U.miI ^jUxj£JI i jj£jg]l >»'t i_ki]a]l (J><*iti nJjlaj 

^jluftll c- ij^jgll (J-il'-kJ Ujj3 ^^aa!) jA ^jj^Aui !.l£Aj £jI±a]I 

SS ? 

j$.aa11 i. flilnll jc, Ijj i*nlaJI ^aJJ .oA^-ill ^j.>il] lia.Vj ^a/mU 

out IaJuo c"Spectrometrie" ^J Loll "Spectroscopic" 

"Astrophysique" 4 -AIa]) ^tjjjall dj-ilj !-£aj .AyS 4 ijlall 
C(J ^AjAll jaj^jjja jl jjc ."Chimie cosmique" ^LkiaJI *LaA1Ij 
AjLjujI jjA 4^)Aa.VI ^] itlQnll jA ^J^IaII ^-uIAjuJI 4 fljloJl IJ 

! ^jjoA JUa 4^aJtj 

-13 Ul£ Jjj^)3j £-ijJ 4 J_^J-° ^t.lVn^Li i j-will -13 (JAJ^a jlS 

(^ill Ia j^Jj 4^ljjx*J I 4 I 0 jiijjl jA 6*^1 J ^5^1 (J^.ljjl! cIjL^j Uajl 

a? ^ «£ 

LoS ilc-ljtjuj 476 Ia^^c- (>> £^ aji-uiVI ® 1 a (ji 
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VI814 ^iiajulSI i. ^^3 L.^j^iJaJI IaJJa 

CjL^j y* A-ixUadjt JSI AjjA t$il l-ij ?3l jjj Jj ^U-L^IaIJu Aa-uj ^A <Ja 
^ jjuauiA J» 3 . yu\^y ( Jc» ^Jjui3j)I £Li. VIA jjqIIo jA Lq . gJJjjuJI (JaIJoII 
t. AllaJ eljjjgJl CjU^jJI (jjj /)-o jjl ya JaaV Ajjjj 

J IaI 33a y& ^ jjjjjL-all jjjuJI CjLjJI -jlial jjj ^jjjji t^A^oll 

t jjJa (JIaj ^Lai laav^j (ji l3flAj> t ^ aII 

I^L^a ^jjxjIaJ! j;:Y^ Ji iJJ&W Lo^AioAJ ^Lalj . aIxjoi 

£ * f 

^jjJ jjk-a ^aJxl Jii] :Aj]lHSI AjjJajll L_fl jja)^)a£ ^j. Wil Ij£a j . Ijlj^juil 

^jjJ ij-L-aJli l^jjj-ajuJ! ^3 J^Ajxll /_jC- AjuoiSn c-i^-Ill 

0 

iil]j (jx rtjjjjjji ^kJ .1.1 a £jl j !l^juo&j djU^ult (jAujj jJL^aJ 

(jlllil uL^Ml (jljlA Jaj 1 jj ^jiLAjuali c fljln ^3 . ^aT Uji 

<jjj 3 a.jJ Ait ^3au 13$3 ^jjJjj^aJI <jc- ojjL-all CjIj3$u3I £a (jUat 
ya\j.^k\x\ l-IjoiJj . lfrj>jgflJ d JA ^-alcj jJJ^-a jJjjxllj (J-uxjuiII 

CjLugaJI ^^L-aaxI jl£ 131 AjV jVl jaiuijJil JJ ^jJJj^lt 
<jl£ Ijj J It^-udU ^lAuJI AjU yjuaytd)l\ y* Ha 

UDIslU c-JjSjill yk$ (_£joaj ^-ufaouJI e_fljJa]l 

£ 

HuulcJl $ j-JaJI y 0 SJAax ^j^alajj Jj-oJ ^JoJuaJall ^jaJI 

o^jJaJI /jaukuiil jJU-au Al*J£ yix kti jA t(J hajuII (Ja!3 

.^^aL^oa-olj ^ jaJI l^SL>l£. f jL Ajui4j jll Jj 

^djLoll (Jj3 ya cjjJal! ^aLolot a^aIuia]! d^AUali d3A 

0 

(jf^j .^jojlj^ll £jjj £a ^jjJixJI ^3 j ^5 l^J 1^U4A I^Luiij 3 aJjoi 

0 

I eyJa (JjlUttj LcJjC- .Ajjj 3 dljl£ Aj£Ia] 1 AJaA^Loll ya^j Uu3 I^ajIjj 

0 

(_ya\ I ^JU-iLaJ L-dlaj jA r j‘ -**" i^A ^jli Jjxj ^ja Lajli 
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jjjLa jIja]! jjS ja j«o 1 >Jj tAjAaJ diljjjl ja jjlat-uVI :<2 jI*ujVIj 

(Jjlauj jj'Vill jU jal j* j^} ' A .£tlj . ..^j^lll 

5? 

jJljjj tA_uSo]l A£_^.j]| j*a 1.1a. Ifl* a i A^^aLl Aj*1uJIj A ^aLo^t 

L-u£jlll Jj^Vn ^AJUJj Aj] . l^C- jj j^ S.U J&1I CjLq, jLoJtj I.la. Luc 
.A^UafiJI *L^| CjJlIj I:£a !( jjLa .5 Jlfi jittl) 4^1 jSU 

f jJaH j-uu 

<j££ ^su tCjlAi^rt^kll j* A-aja£ j-oVl ££.llj &U£jjl ^ill g.jjJall I.1A 
Ujjjuj j2ujj t ji$J jJLiVI dlilAJujI Jajaijll 13 a J*au ^1 jxS/1 j-a 

jl jLiJajlflj <2 jjI£j, 1 jl j1j£ Jj-a tjiwull jl ia, \J& 1*JJ^ .1.1a. 

jl JJlc Jia jjjaJ . (AjjtgU ^) &Aj.la-a JJC dul£ djUujl ACJjuj 

.IguuAjS Lujjaj Jjta JJlc U* cs*^* l$jl c jj-liilu t jjjjj 

(Jx-ajJJ ^jjjauall iiA (JuLaJ <^£j LaJ AcLjj Aj j j^ ^ ^;L>11 \ 

:> jjjsis* y : jjSii ji vj 

CjliUuil .iJ t^)-OJJ jA t^SjLojlj ^£12 -l>*i> AluJ jjjuAAa JxJ 
(Jja. Jo jluLall jLo3l Jlal jjA: . pjjJall Ac j>jj A^aj3 jJ.lfil] ^lillc 
4 unlllj Ala^mj Al^ja. Lgls 1$juoAj j^aj^M Lai .AcLui 42.5 ^^jJjoLaII 

i florfVjl Ji^la. AaC ^3LUJ Ajjoj iJLua: <JvLa Ala CJj-iSJ ^^$3 ^ j l2u a. Il 
jj£j j^ajS/l j-G AjujUa Io t JAfill ^AJJ jjaiaj jjjjJ S-La .Aluill j*a jaVl 
gliLujI .Ala t_JjuSu LaJUC l$jla ja ^JlUl jC jJajVl l*lu LaJjC Jj£l 
6^£jgLa jjjSjiJj w * ACjjuj jl Vjl jl^ La <2i]j jl ^>-®JJ 

^Ull jA LuLiiiJt l^gj ^1 j-a Jjl . L-jI jmaJl jiruJ ^1 AjU daUajlaA ^11 

j 2 \y± AjULua. 5_la^jLa ^1 HL*jI ^ilt jj ^ jilSj^l 

LluJjJLiA jl jjc .ll^ SAa^. Ac jj-j ^Aj A-ulull I jlajLS 300000 A^uS 
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jjja * 1849 ^lc AcjxtiSI aSjA^ Jad <jx jA 4jjja 

djjjx ^a 4 ^j^j’bujj^jLxu ^a JjVl S.i^lj A-«Islujj! i>5 Jc (jjjl.hu 

dlb ^a ^-w» jjSj ^1 AiI ^^Ic) tjil* 8633 AiLxx 1 x $jjj * jjjtx 

^jlill jt hixll ^3 j jj3 (J Jjj__Jail . |! Axljll Axl ftU a)j I (jx Jl£dll jj^JI 

AjxSLc i Axx*j dljx ^jjaj ^j ic-jdal] AuiSlc Si j— aj A. jjjxJl 

** * ^ 

Ahaiixj 1-1^. Juju! ^»t (jx li^Uaul £jjJa]l (JLu»j]j -1^1 j (jli Al ^xjxJ 

(jx ^jJaJjuU lilxx LVjJ Jj^/I jt.huII jr ja*x Jjc £jJdj .SJjaJI g'la—ui 
c jda jlAx-atj ^ajujj Axjjx djjt£ Cilcljfillj .Ac jjxII jjjaj aJl>Ia. 

£ jjJal! c_fitLAj L-lajI n A i aL j (jiuixll c-jVj-JI l^A (j£lj 4 dial jjx JfLxJ ^JaA*u 

ljVj^II Ac^jjj jjc lit Ajl jjja -la^V .^itill jUajull Aiiml jj (jjiSxlall 
4(JjSfl jliVull (jx AaHalo — Ajjjda Axj^. (jla WL-Loilu JSuulj (jjjxxll 

^Ixl A—C jdajxll \M\ Ajujxil (jxJI Igia Jlui ~^jlj]l dl jx (JjjSxjuj 

* 

(jjjjj 131 (JJJ jalujjjJjoj ^a l-J— aljxll . (JjalxJ jjjuj 4—jju*JI 

* * 

Ac. j-, ilia, 720 cjVjJI «*kH _£ . jj jlx dli^x (j-buujll 

Ac Jxjj jjS I^Aj .Ljjiij Aijtjll ^ SjjJ 12 duls Ajjj^Jall (jljj-ill 

.Adlill ^a ^ 315000 AaSUII 

* * 

jjSj v>^> 4(jJjl*jx jjc (jjjjj^x jjj IjxIa. Lxabj ^HjII pUll 
JjS/l AjxaS/I (jx (Jji.1 AjjSljJ (_^^xxajJL) Lola .j^jaj jjja IxA juuS 
Jjxlxll jjc (jx (jl IxJ ?^UI ^a ^1 ^Ij^JI ^a Jj£l C. jdall Acjjxl .(jtSxJ 
(jx JbV (jlia 4 c txllj jjjlx dujxj jjojImjj jJjuj (jjj ^al jll (jl la‘ill $!>lxl 

CjIjLuixII (jl dnai j AcjIj AjII IjSjjI j3j jjja .(^^)i,l AjII jjj-oj 


JjjliSlj 1^_1a 4-JJ*JI ^ ^jVl (jljjixLja ijjjLa Cu jx J (jiuiuijjjyui 

. JjjJxJl AiLSaII AjuIj l^La 1^ JA. (JSdj 
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£> AA tl^lddC-i (jd^JjalC. AisLaba ^£Ax ^lc- ^yij£hji Add^bi41 

C&J ‘V jl 4 ^/nll ^gJaC-lj jUull j£^ 3 ^JJ . lAdk Lxj^joi jjAd al^a 
1 j *1 a 4£r j^wj j**m n l ^ ^1 aAc- a*j Iaa£I 

t jjJall .J-l jH\ Jd£l AJ^jjoU Lu3j! j4iJJJ Ad| (JJ® Axd A^ld ^d . fLaJI 

. Ias* A^j*a (j£]j... A^.j^a Ad^ldlld 

u'j— 

Qie*ll)l\ e j^Aall (jl Id^^i <jl Aaj tAd^^a Aaudia jA <jl Id^^A 

Ai^L^J! AC'^juJI aAA Ijjuod L Luij £y* Jadl^ 

AdxJj ^ All jjaII jA Laj ?IaA (J£ (jjj AddtSJl AS^lxli ^A La3 . ^jjAall 
La lAAj t f -j^ ^dll ^A (jd*JI (jl (jjAJLuu c-La^ill (jl£ ?1 VnC»l 

(JjLaJ Ljc.j ?a^ja!I aA^J A^jLut a^£4l dijl^ Ja 1 hSi\ 

Jjfyl (J£i Adju4ld \g jotflj ^A AC-^juj V jl . Jadl^Jl IAA Uddd^p 

JjlL gdjL^a £-e jjd3 Ad^)^ llifrt !a] .(Ljadl A_fiLaJI ^j) 

tAdV . LaLad 41 a (jjidl (LujfiJ lg >■ «**' Ac. Jj 4I ^Ic J> lu>3 Afijd^-a 

jjIjj ^ic. l_a 5 jdd J&lioll lAAj I^jla (Jclidj AjU SaLo e jjkAali ^jd^J LaAdC. 

0» 

t^jlc^juad cSaLJI ^ ^jaQJU A4 &j .(jjlll ^jic. IaI tCdljljdAV^ 

, g. jiiAill (JdldkdJ ^auuid (_£Al1 ^A CjIaILj ^_fiLld^LM lAAj t4 >a 

• L^juifij ac.^jjJIj tg'ljill 

Ajtdjui p jiAall (j! ^-j^)^A A3 lj£ 

^Jaldll ^jd*i Aj*J tjjjjdj Ad^^dJ lAdk lAd^b ^jJaj-aJI I AA .AjjujLuI 

l^dli g. jxAill jljdAl ^Ijdljdl Adtuilld , f. jfcAil! Ad lAAjjd ^jdl tav^Uj 

^A i^jdxll a£jjoi Jc. ^dll djljpljd]! dAA ^pa*j . ^aiLaba Jiud (jdlddd 

^lASlI 4a 4_ilc.j .(jd*JI l^dilad^ajj t^d^)x c fljK ^a (jsljpd ^dll <4]d 
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P jjJall lij t3k IjjJ (jjf*u\i IjjlS Ix^JC- Lla^. ^ic- 

Jj£l 3djda dll jjl jJ jj .(jjxll ^ Idilajl dljjj ^ill cilli jA o^wVl 
jpS! (Jiljpljp IgJ <_j ji. 1 j tA.j->jni\i'l (jjj (_jA ^.ilVn V 

l^Lkj J>li. ^jx tfl %1 k>ijj U3 ^jfLxJ (iliij diA .*1 jx^JI di^J ^^A I^>*jlo 

(jljlVl C 5 ^^" L>* ^1 ^ 1 y\ ' ^j | Al J^JUiJ ^—11^ A^9 joi 1 Jj 

jp£l Jj^laJ AiuiljJ j tilli ^Ui ^jklb ^jSxJ » ml lx p^joi -^.JJ ^djxll 

* 

<jojdi 2 k I 3 JIJJC- ^ill dlUl jJjJI (jJa*J du^. J jx A=kJjj I ji J1CI j Axo^lx 

IjlA jxdaK. jljlVl c^' 4 ^* l^j 0^1 *(c 5JM (j' V jlj^-! 

qa tjUk^l jljj J ^jSxJ (jljlVt ^Jxa. .AxSla^xll Axjtix jUa^l 

.yj jiJ *2*5 

pistil) JjjjVfj jdaa»Vl 4 jxa*Vl — Jjll 4 j^Ij ~laduj jU]j]l 
Ix^JiC. JUj i^jxajjl Ipjda lal.dkx (jljjl ^IraT^l lx til »((jjlx t6 
4<jx»jj 1 = jfcJaihl +(jjjl + jxsd :<jl ALfl^ qa liDUajl .^j^IxISjx lx$ji 
t(jxxijl = (jjjt + jL-al • Jux <Uiuixll dst£U! <jx AlmL*i L_u£j j! ld£xJ 
^x> 1 V (jljll c . JpJ ^jlj (jl IjjSxJ IxS . jdxi .1 + ^xA.1 = jQ^I <jfy 

(jtjlVl .c_L-ax A^dulj djljj£ix ^^iaJ IxjJj tJafiS adlj Ail jl 

:AJlaJI djUfl^axll ^A A-aLx3q]Ij c_jj£jj] 1 Ax^dxx]! Aji&Il AjlujLujVI 

ji*-alj (t3 jjVl c>° ^ >>) Cyan ^jli (jjJl i Magenta ^iU jxa.i 

A-LujIjjjV| (jl^^l l^-jj .(t-fllc- j (jjjl t^xs^l Ifljxd ^xxuj ^Ull j|| 

•= , 

jpljij J)Jxj V l-p^da ^jl ^A ?tiA (J^ ^JjuoSu ^A lx . ^j 

Jc-lijj (jjxll jli A-ilc j .©^>xijxx dll^il JJ ^ jjJJ (jSi J tA^.1 J (^jljiAt 

jljiVt Jajk jU iliSAj .S^aLjox dll jj!jj dlli dllfr jj3j Axiaidx AfljjiaJ 
ijli iJSdlll ^jl it tlSjAx Tt UXJ AjL-aj]U jl ^X^JIj 

.Sjxjjxx lg tnflj ^A JjlVi l dla>^ c 
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6 jC-1 3 Lo ^A Ljaji Aj&jillj LJojI 4-LujLjjVI Ajjlill A 

AjLIaII A^gujugx^Jl o JA iliaJlaJlu»l jjja Aj^kJ . Aju^cJI dilc-liiajVl s-Iaj 

WjjJjI 4j 6 >jLo gpi <3^ *J^V 1 M ‘Remanence 

^jdxll AjLoJ Aj^OjuaiJl d^A .SJj|J CjUja^ilb ^JaS LoJut ^ilaju 
jlg-x ^gjojou jj^alliJl (jjalt 1 ^-iuuSt -iS ^jl£ 

A-Lifrill &ja (jli <ilJj . (LojjjjJl) 11895 AC-JklLl £jl^ 

L$j 3 JjJaall dji^Jaik. jLnaJ qa li V (jlS j i.iu 2 s £-laiJ 

JjjjoiSLo < (1861) j tdt ( 1 841 ) tilui^JjJ !^jjJl Ajjoijb a *LojuiV 

ij^]j t(JaJI ^ IjjJjSI O ^ 1 (1882) l£j^° ‘(1865) 

^jjajujjouj ^jj^) f Lu»Vl A-ujI^p c-ljojl tAU xj A_ia1c- cJI^aV 

4 jjaL^wJI j!jjJa 3^-^ ‘(Stroposcopie 

•Epopee aaaIaII &^a <jc diijS a!gI£ c__u£ J (jjj 

(jSu L&$ ^ . CjI ufrll jjJau {ja Uajl (j\£k ^j^lau (j]i o^y* 

^A AjjUl (UdJI) jb iJLjaj (jl qa 

UijiJjlaJ AjjIaJI (piiVl) -liSbllj tiljJj v CjbljJLaJl . ^jLiuaJ^ 1 (jjc j3^l 

.j^ pajjVij (l*i^) i^sjj ifrjuij 
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-A Lig. ^,1 ahi ^pflj ^3dof! ^I*Ji dUftll ^ic 3d 

l^il ^ J ^ .i~k\\ \ ^jjLai^yi l3A ^Ja*j uj£Ij£JI aJjI^JI 3 I 3 C.VI 

Bf 

^£J tiA jA 4jjj A 4 JVI £-* fijjil14 AiL>lc. Ijjd ^C-JojujJ 

jajlj^l) l3A iJdl t*lld]l .^<jJ-uixyi 13A ^Aj 

i* ^ fcJnJ 3d <jLajSfl (j£ t$jt$A.jJj L^iLial <J£j t^jLjiVl dlwuB 


(jjjj 43 jj JalxJlj iLa^ 3 ^gjj ^paC- jA «tjj t^Hill ^lc- ^L&fciill ^d A^JVl 
&3A ^d Ajuftj c—LLuJI jA 4 (jj^jualx-Jl Jj^y ia-ixl Jalx i^ixjull ^Jc- 
Tt £ j$xl ^ > sr) i ^ai jdJ 3 jK <jl£ . 1^ l'c> 3 j^kJjuj! ^Sll AJjI^JI A^aA^I 


iiiljLul^ll <ilL*l dljjj£ij (JjLflj (jt^ La£ 4Aici^>ski3 Horoscopes AjSIs 

. (ju^jtjdtl (jiLjJl j$ x*l jl 4 ^)L£ (_^Ia ^xj 

^151 3d Luu^p <311*j 4^£1 a 1I ^^lall Lit^ij ^lal 3d 1 jl!£jl dill* ^jl£ I 3 ] 

UjJj ^Xtll (Jxl ^_j£j ^1 willed 4^jjj£Ial1 i ^ j.i > ,^>l •n 11 *Ukll *■ *■ ^-sJ Lu-oj 

(jjoSiJl <jld AjIcj .(Jplui-Jlj Lmj J LJmjS ^A I jj\Sk 

UJJ^A? J^J J^) ^1*J L 3x Jl UO J ^»'"* 


. ^AjjAxII ililflntf j! 
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(jC- Aj«j jA Lo jASU (illall <j! 4 ^jjIA11 Ajjauui (j*l Aj] 

A^J ;lAAj .(jj£JI 4^jJaLoII (jc. ^jjSJI Li! ( ^£jxj Ajli t (J vBnuollj 

.£jl^) AAb (JJill qa AjV j t jjLjaall ^^3 S^Lta-a JSI A'»,;sj wAAIa 


(jjaJlj ^jlj Jl jA V AjjLjaall A-iSl^o Aj 3 lLAI£ ^a]I dji jJI 

Aja.jAi* Alj^Ja c-jjjUI _ VLcS J£\k jpSI Sjgja .1 SAcLuaj (j!SJj 4^33^0]! 


Ajuaj^aikxi Ajjjuia. ^jIjAj Aj^jL-a^oj t$ijla ^3 j)JxJI u-ua. A.flUx jl 

Iaa. Aj^c-LA IajIxjoiI tlijl£ ^Allj a££ ^ btjjM 


jIaJI iTrique trame j^JI o^a 4 Astrolabe ^VjjAJ tArmel 
(jx tL-i^u jl£j *Aja. (JSfc«i t-jSIjill (jjj jjjAjJI ^A 4 ^Alidade 

^ jibs tiijis dijj aAA .SAjju (^^a-lj AjjjS AjjLAaS ^l^aJ Aja^j 4 (J^ 
tlulS (a*jIA]I ^1 ja>Vl) 4 »j£I jSJI Lojjj AAjIj CLul£ ^jaall (j iA-aIAx.!! c-IajuJI 


AjftXX 1,^ Jl 4JjJu tlul£ J (AJjaAA ClljlS .frUuJl (jxD ^3 cAljaAj 

(jl ^A 4*^j| (jJasu AjauuL VLo>] AjSs 4djSs lIjAIj liA (jx .*^juJI (j^a*J 
(jl (jAa. ^3 *lAx lAak SAjju (SAjaj 4AAjIj ajjj£ SjIa £jJajiA ^jaAll 

JUS (jl£) AjjISJI ^1 JIjAj oJbjVl j* J3IjB *L*aI1 ^ J£liA u£l JA\ 

. Iaa IAxjj Ljajl fAU t-j£i j£JIj ^aAll (jjj jjJxAll lAA .^CjLuII ^jI jA 


(jl jlij&lj 4 jlAxx J< jAj (3uLa 1! ^cJL-ia IxjA jA aALuiaII jLxx jj 


Alpha du centaure jjn^ jA id 4 JjIII ^3 AAjjj ^daAuA j 

s44» J (jja. ^3 u Aju ijjJa jjalui lLl^j Axj Jc. 

.(A^q 6000 —j SJj3l ^1) Ajj^jJa CjULuj (jJdAa. Aau Jc- 4Pluton UJ^J^ 


• AiuJ) ^ t Jj^all 1 fl *■ ]gju ‘UL-jiaII Ajj^I! 
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Ui&l^&A .Ljajl AjluiUjjI jpSI jLucx L-iLjaJ jUxjcJI IjlA L-iila. Jj ,JJj 

* 

e- jjJa ^xj jV V] Ailtlo dboul l^jj . d JjLj j^| 

l^jj »4-j$-lIx v> |: “J <.C- JkST,\\ duj 4 (JjoS*J 1 Jc 

^Ljaall J duj <^Aj t CLil^. j-iA CjIjULq jl I^jjI^a. 4a. j.} <jxliu 

. cillall ^alc- J jiaJ ( jll JjVI 6 ^ . AiUall AJjIa ujLiaS 

4^aJ <jxajuJI :4a jujjjj JJj ^gill <1 ^juj ^^a. 1 SjJx tl^A J£ Jl LjiLjaj 

. JajVI L$-i* Jit Jit jjli ^11) liA 


Jlill Amjlu Jt SIjVI jt ctifuA 

axJ (jx (J^f (“4? ^A.ij-ojJI tdlsll jaic- 4 ^jV 

^ jjjS J^C- ialixU Jali.1 Jjl £xj »'g jl^jI ui\j i^tjfbJI (jC- 
i*naj (Jy\lx Jl £5 Jail 4a. jl J (3* U^J Ulj t$-l Jll 

JJC- 4 JoaJl l_jSjLuj tolLd Ij JJj ^UJJ>^ iA $1 jHI -laA9 Jc 

(Jjbj tllbQJUgJl ^Jl" (J^Sl Jj 4 jujI_J| .^C-IjS Jj JjC-l J 

(J£j ^ (J j£l C»JJ^juj t3l£ 1 JLo cdlj (ji LfiAkV j^jpjudj t^lxj ttilfrl tal^. 

i^jjjjUji) 4 aIi ^i^iuiij ,"< jc^a djijfu>ir :<UaLxj 

Ja2 i jUd-Ti Ij^S :lj*a£aJj J ^SLlj t4*j|^) eLluil i^jj^LlJI 

LjUiSluiVU ^pa^jVl £)±l 4flLu ixA _ Ig%lauj Jc* (3 d (_)^jVl 

.(JjIXjoJI Ja9 ^Jj 4^itAiji]lj ijf^l (JJJ AiLobftll IjJ.1a, C-jJ^I 

?l$J <j^xj$j ^SlxaJ Lc l^-iS ^jAau 3lil .JaiS CjlifLall j ^JjJC ^A (JjLuj 

jA tlJS -IrJj Jl2kjJ dililo-all JS :JjVI ^J^AaA 

Jc J5UI ^a Ijlxl 6 Mj3 l?*^) t^li i^jlall lLlUxA 

cUia]| j t^ljjjLuax IjJa <1^ ^jjaLuJl ^ jLujIx ^LiEtaSI ?^jj^a>VI 

AjJLa^ JSI dllj ^x ^^A 4 ^Ajjlxulx A£^3Lja!^ ^^LuiaVl ^jUjaIxA 
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Ia AiLjaj tilljj ljl^3 liuiljjj 

Vjl .4 _iaA1 j iSVt ^ajUll CLituJli UU 4^1S !alr>c4 J . ^JaUall 

Jljj] lM (>» clhA^ J! (J <-& uV 

L-jLioiA. ^jfLcJ ^ajtS 4* iflAj AjV ^au *(u^ (*Ida ^lda O* J^aC* 

.Sjj^ JjJ 


^jjIjsi ^jjjjjujLo! (Ji^siaW j!^)I 4J^ua]I (Jj 3 Aluj 550 

f t 88 

(j^Ij .U-bjt aIa ^iol l^.lj ^^juj Kheops onj£ jn^ ?jl 
A-ilj ^jjuil V^ijLo dutn<\ ^»11% ^Aj ^»^)A g'liSjl ^j5LaJ e_ij£ 

^j|j 4it <j& JIL iMilet dJjA Sjj j> ^ lA?*^ <^jj^ 

Jj dJ ii dn jj-oa (JjkAajj 'jJtj l_i£j . dllj Jua p.Uajjj^ll lJ^)C^ 

diS^Sl L°^ c ’ ^ (Jaa-uJI t-jj^)C» ^)Jadj! .SjjaJl 

l£^)lj ^jljjJI Jl jlc- 4^1.4 ^>1^) (_>^J^ ^a^)A ^lijjl J^Ljjj 

gilj3U ?<Jfi^,lll (jjVu^i .S^ijS Sjj^ jt^oA f-l^jj ^!>Uj 

LJjjt Jj3 ^1 (ja O Luaj J*^ 1 A Jj (JjJlj jlc. 

85 88 * 

^UaU V*J-*a (Ja^)]| l)* 1 ^ u' *^J 4 (jittA^I 


.JJjSil •iC'IjS c5*^j C5^° ^ UJ^}XJ . ^>ladjlj 

1 ^ 2 k Jjjr JJall .(jiajSfl ^gic tiiuij ^jC- ^.Ull (3^1 a*J 1 JlaJI 

85 < 

1**^ ^n^i 1 rv \*in J \ i S* 4 Li«^jl 1 ^ 

ij» is* 4^>Iju aJJ djjjju! (^ill ^jI£»a1I ^1 ^IaIaj 

* 

^JjudS Iji^A (.3^ 

.A^-j l ju oa ^jjaLuJI AjjLoua AajIS djlj£u ^ ~ixa Lo ^JlxU on I^Sa 
{I gdiJ l^c^Lda) l. i x lull j Ig-udi] ^jj^l 4<Luiij j£dJt ^Itu*) l^j] 

jJnVij jV ^jjJIj (j£j ^aJ ^51 jJU . A kY\\ a 1 g i£]j 4 c1jjIj 
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1.4 JS— 

£jj& fjk £lijjt 0»&2 U * ^ * ni (a 

• Lufci&i ftj&li <J-AA 4<JjtL alt ^jLmm ^)f4jli ^>fu 

£U3J Ai jjla$ jAH jl tMu <f\ j( AJ (jj^j ili^V (b 

•L»AAaJ Jjlaj 

* 

<J£ AdbaijLl AjlfLatj ^jlS Laj] j aJ^Io] UjLua aJQa £Lli-aJ 

^cjjllSli V (jSLI j A ia,V aJc, tilL >$i aJ jLucU .aJaaJ 

J ^^ic- aJj$ *h) (jIa^JIj 6JA A^jLuUaII Cit* Flail A^^laj l“ y^ 

i B jj]jj ^jjIajT iJjLuIlt iialjjLu (JjS (jLijaH *2 *Al j *>y*£ Aj^ii 

.1991 
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jx JJa Axj . (a^.jj 180 (j\) 4 a\Vu ii a Ajjlj jjLwu dill* LI j j 4-4 jS 

diELa diLiUalj^)!! AjjaiLijI aIjL Ajjiaj Jjjjc-ljja j>A jj tc ^ jll., 

* c ^ 

(JA luall j£l fl LI t^jLuU dJ&UB £J JA t^uti 

l^Jc, AlA^)JI jL dllj £xj 4 6-llLk j\jI£ Ajjlajll o3a Jl Jajj ."jjjiVl 
A \*y .4u a, Vi A HjIcLxjl a.IaJlmL A-LaLuaJI AjI& AajJaj ^jj jl ' j£xJ 
.DjSall o Aa Jaa^j] . L*lli]| flC- J AjjujLJ jjSlm ftiA cliLfix'l (j-ajL-na. 
jj^alisJI ujLxaJ ^ ( A_Llaj Aj jl jjjjutfaJC A9 jax ^jU cUjx J 4,J£j 

-ISJ ^' 


jx I jLucI LIjjll (JjjLS ^jlaluij lx ^jU diEi-o J iA MLII AiaLlI 
c-n->II :lg-*-o IJIlul a£j^c.LitAj c_ic.jl j£J j t/jlxljVI j^/ jn*K 
Jc- ^xj^aj tdjf Jjaj .cjjaJL IjluJ .Le Sinus et le Cosinus i .n>ll lj 
o^A JjJa Jc. (^1000) 1 AiLxx ^la SLi IxJJxi t^UaajL aIjIx JjIs JJa 
c # n> jli AjIc *j .(^100) h ^liljVI JLu lx H u» . n a (jjSj ciijji Jjall 
.0.1=100/1000 LILx Jj tl/h a!»Lxj J£j jA JjjUI Jju Ajjlj 
djJ ^Jix^ J d3a LlqLI J A^x^jx A^jjjll) 1 iLfixll c-jl >a%I Jj^. J 
J-ax jli LI 40.1 J-^Lj c-uaJI jl ^LLui ^Lujjd Iff .a-L* ^ ^ jl C-jLul2ki| 

o 

jli jjall ^aJ LI lx I . (cilL jx JiSLII jflxjj dlLkjJ 6 ^A jjall 

s* f ^ ^ 

^3 LlSJ^x dbxl ciljl ^,lar a ) . Llajl h ^ i]a.lLj 4J LjLoix <j j£j 


c_uaJI (jli <>30 Jllxj jl^alVI (jlS LI .AjIaJI iiLfr ^1000 —II Ajlg-i 
lx Llj .^500 J^I*j L» clliLuli ^5 (jj^ ^1000 —II AjI^ *0.5 J^Ltj 


* fi £ * » 

jjullj Uaal i^x.lau ^jjjsu jl uiljj.^ J^jLo liLuilji j-c ulutj 
U^Jj to^iiaixll Aj jl J>II <. t n> £y o ljluC.1 cillj <il^xJ ?(x jijixiL Ait 
(jjul LUj ^jl Ji£Lu jl 4 ^ JA^al )^i£Aj . x/1 


.Aj jau^al\ a.\^J 
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I. Jk *rfii jjjULa jjAIaSI (JjjIS tdli (j* liL>Uail 

L-fljjati. Jl iSL-VU 4^J .(10 jlajl) til&J ^IS ^jjluujjljJ 

* g]J •.. j-aaII ^La ^LojS ^j«iSj ^lallj j ^— - 4a^l*JI La <jSLJ 

.(2.4) (jSjill ^)lajl 



2.4 JS—A 


JJa ^jUaj £Ja*J j^il) l^AiUabj SAaA ^^AIj 4<jijV) AJ&ui)^ jM laj^a (jjp> 
Af ya Aj j**IA jU^t ^UjIwI ‘u^jVl Jj* >•&!) CAjJ* *&j** Uijfr \*\ 

.u->> >u V-^W fa. 4U^> J* 
^j2j ±Ja d^Jf^ :uaS1^SJ\ 4£j* 

^ill <JJ &II Sjjjll (jfr UJJAaJ ^JJ iUjJC* jl AxJb 4&AU& L-uS 

1.1 >«% AjSoijjjSfl SjjiB #ja .1543 j.1* 4Lj jjjS l^ila. 
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(j—fLaJ —kill (^o Jb jU ^IjJj AjI-Ij t(jjjjj£ 

l * * s. * c 

(j!!}li. <j* tclmS ^jll A. mjn^ 11 Jj ^LuojjjjjK]^ LjuuS jlS AjL Vjl ajJjuiiij 

e * * * 

—a ^tjJL_j SU* u UWVi ^ji djjljl IjjjS btlgjLiAj 

^ j— j5I . LoIa l£jA-a Cul£ l$il iJJlc ^^Ic. ixULJI S jd jJI 

Jjj-^j <jb (3 ^Jbtil 1534 ^Ic. ^3 tiLj^)jj£ Vj%j 

3j_*J ^jJlj ^jj^Jl tillj S^*-**^ L - J b^)Iii)l Qt&x-l \\ V ^iMvJdlt 

fl\ —jJI j—<jti dLjjjj^J A-Uinlb ^aJ v jl jiajujjV t^n^bjjU 

.xtJi 4^jJa l^^Aj V ^jjjlajuaII 

a—jj£>o AjjI^j £* :Helio) Heliocentrique 

t>uuill (jli lg. u^ ^1 ^^bjjlb ^ijVl :Geo) Geocentrique 

JaJ ^_1c I^IajC-I *1Aij^jt-a A-a^Lal! JjaIjJ 

(jlxj La <^1 <jj£jj £&JJ ^>*>^*111 yla (>3jVl Ajj^J^ 

Jj-- ^-^Ij JS_ Aj jjJj I Jl^A j tL-J^ill ^3 L__uxJj lj$ia c-LajJI 
. Ajab <jj£j t j^j^cJt l$jl Lojj 

Ajjjil o3a .^jS/I Jj^. ja.VI <^A jj3lj (J 

.jjSJ >j* tf JUU tijjia j£jJ ^jVl JLSB 13^ *u&u 

j}aj a^.j ujjl£ I^Sa 4(jj£15 ^jjISJI 

silHuil Jj 3 (j-oj tCj^jC-bjS IgjC' ^)JC- ^Ii3l (Jljl 

A£.llfc^aj c^aII^aII jjLaJ Aj 3 ^kJJ ^ajJ AjV ^jl£ *03^^ 

.! Jjli (j\i 

lj] 4 jS/ (jrtAuili LjjjjJa ^jl£ I^A Qjaj$\ CjL j 

^OujUajj iiillj ^a . (jjAAAjiil (jl ^a j^uls C-K>JiVl dul£ 

^1 tiilj <U-oLxj 4 *U-al*ll (iljljuall 

LaAjjLuij 'JjjSjaJI (JjjIa ^jli c_.iw.ii 11 j^Jj . l^J^^pO La£ l^jaiaj J^. 

.^pulj JstLk. 
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.<Uul*JI cIaauII tilt 4 JSI jSJI CjI^ jaIJ tAjaiLa Aj^Iaj 

L>°j AjjjjSjMi^l ^k ^jl£ jij 4 j Lo 1-iA j 

I a*. AjSla <*ju-oj < 1 1L <j& *(168-90) Lagides 


(J^a. 1^ utft’i -^A ^)jl jJi ^Jc- ^,yLi s.lA.lli ( ^k Ajlt AjjuiJljA CjIs-LajI j a aj 

i* ua ) Ic-jb oJc-1 c-Lijiyi ^jl£ .(3.4 jJajl) c5J^ jj! j-i 

* 

JjLAS k tilb JjJaajj .l^at S^)jj£ cl a*J ^ ujSI jSJI a£jaj j^xull a] 

cljjL-a .Horoscopes AjUs CjIa^L® .. .Ac.lL-o <ja ftjjiS Jl ja! Jc- 


SJuAxJI I (JaaJJI j c-iSIjSJl cIjI^Lola Aj^)Iaj 

^jjall AjiOj Ljajl j (^)JaC. (j-olill Jj*]! A-P^IuiaII AjuUiSll 

^JolC- ^JaIuII ^jjfllt XlA I Aft3 4^-Uifiji frUkll AluLlllj « ^)JOlC 

.^LH&J jL£ AfijLaC- <ja ^jJDLoC> (JLacJ (JjJa&J 



3.4 JS—li 

(jj« 4-u jaII uiSij&H jLma ^LuajV 4 jj£ja AlUv ^k ^aJjju Aldu f Uuj 

J-* ALjjja 5^3U jlXafl liA dJXi Jjau -o-bjV! 

IjaaS AjAj Ajc, JjtrfVtfl fu jL*w*$ <jaaJI .dftjjl-iH 

.(JjUjC- j!Ja 
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<4ji"i <«jji 

(jSLJ Ji 322-384 «jk.J Ji j<Jj) Jij cdb 

<Jj 3 230 - 310 ) j-i tiljtLjUjI jA JS J ^bjj £J&SI ^ 

* 

(ja UDUaul tilljj t ^.Sl V (Jjixjill Jja. jjJlj ^jII ^A (j^ajSfl (jl SjSi 

* * * n 

ilna. t^Ljajl) AjjIISia ASjjLj t Aj*J*JIj Igjaj 1^ AjJlx 

(j j£j 1 Ajl JraV^ . ^ixjuall 1 ^j]i AflLubJl ^ Uti-t 

A_p ij^oO ^jriAoill ^jC- $jjL-aJI A*-uiV^ Cjj& tAi^aj ^3 ^olll 

bifida. I jllx .(4.4 <J^ ^Jaul) ,J*Mj (J*^ljll 

AiLoLoll ASjJCAJj . (jldJjlj A1 a l*lfu ^Loul j^)-Q 4 /J.iUU.aII 

»ixj Ai^jtx ^iSj) ^jliELa J^uLuj Ljajl ^A SjjSlaII t^SlIj (jJbjSfl (jJJ 
J ^a.J . (JjAAajJI £A AilufcJI V,jL. rt*V ^Uailjyjl t(lgJ dl^j Aj ji J>ll J 

Jjl ABjSaJI . Igjc. j^SII qa Ija 19 —J ji£l (jiajSfl (jc* JIxj 

(JaL£1 SU <jJjaj ^jSj tiljtiwjjjl (j^lj . J&l Sj-o 400 ^*-p 


IjSaj .Ij£a I jjj£ *j]aa. <jl£ IjLJ ‘Aiij a^jJ 90 AjjjS LIjj 

AjlSI jll t^usuuili jL -li^tjJl AJ ^cajuu! Lal£ Ai^lj clfljfh (j£J ajj-ifo jli 



4.4 Ji—*i 


u A^jlL® djliuijjl Jjfl (jijVl jC- Aitwu lifa 


100 







iZja 20 (jx tlul£ Ijl) l-li. ojojS (JjSj (jl C-Jaj cl-la. Ijjju 

L& ^)jSi lA^)]a9 ^jl ^I cAjmij ^^AllaJI ^>laa3l t$J (j£Jj 

dUj ^istAS ^jJajS?! jjJj CjjlS ^jAAJujJt ^jlj ULa I jj ^4 »LIujj 

gjl Ac-^joiJ t^i-k-<aVl Jja. JjA} lAa* ^j£Vl ^JutaJl <jl 

dAJa ClAjflU olaJyij ^5-^ <jal£ t$jj !?®^A Aj^laj 

f * 

^^ioa.1 .j^jUS jA ^UajuiLuU iljjjt (luaiua^ 

.AjjJI djli^l ^lj 1—buAI aJI Cja^lt ^ C^jtjbgOJjt 

‘^W'j— jj — 5 

-1473) i4hjjj£ VjSjj j* 4^'j cpy •••ujj^' >“ 

a" ^Ijj liljlijJjl (jjUJ ^311 4(1543 

(Ifrla t-jfskl^SLl! ^jl LiJa^iLo AjjoiajoiII 

tdJj JS *t$juaflj ^a *ua lLiIjIa* 

^ AajjxJI t-i£ljill 3^^ <J! 

^jjoij jla Jaaa ^jjI jJi ^1 jlL-ujjIj . ^aIjoj (JjJaal (JSuoij ^Laxall 

SjljjJI Sjji-^a!! jjI jA\ t^±A ^J ja l^Ja *^Ijj t* ^^Ic- 

t$J C-lSIjSJI Cjl£ JJ*. ^LJA.> <_pajVI (JA <jjj La£ jV 4 Jj£t JjljJ 

jA jj£ t jL-al^L) .Uohuj Ual£uo ULa AjAj V Ig-Lo ^1 j 4S^a» a 

ciltiS SAflat x <1 aa, AIl: jjj£ ^l-Il-43 aL^x^aILj . A^aja^ ^jIcLjj <Jjj j 4 j^.VI 

^JailuU V .UjSja ^ j^yaj)l\ V (^)*u> a aJI ^Aaj 

^jc- U^J 1 aJj»oV .!yl^juu> Ailj £jq aIaC. ^ji (J^aII 

AiSlallj aJ) 1 ^Ajii Jbuta> Alt jjjo dJj^, JSI dijl£ cjSI jSll dil£^p^J 

.blSjl Jal jl£ 
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SLi^. i A^jUadlj Aj^l^aJI Jajujj ^Jhix ) l_jaI^] 1 <jt£ 

4Ajj£a 3I JjftaJl j AjoUJ^II ^gic. AjJ^su f-1.>i.^1 J^LLo J2C. 4A^J^aj AfiJ^ia 

AxjojI - L-jLloJI (j^lj .A^l^pl ^ l^JtjJaj 1 ^£a j 

: Cjliiauixll (j>i »\ l^la j-kljj J jjSa 4A^jhc> Aj^£a J i flnjj 

AIaC- <jl tiLjjJjS Jji 41 flnjj JaxjJg dliJj ,jp£l V l. (Jl iSlml 

cjJjxll ^Ja3 11543 ^Ic- udlj jlS .CjLo ... \ xvVlC. ajjudiJ ^xjjujI .(JaI£11j 

^113 ^ Uj !>LB Vj oLnjl £ jIujj 4 De revolutionibus 

jjJa 4^Vl ^ jaI I jIslIjujI 4 cA^jjA\ Jaia .Ajolu^JI 

Ajjc.1 ,^o ^JaUx .li^j )A gj^V 4(jall£ 4jagl «4 -jIjS1I 

gt£ .AjSj]j^I£ 1I Anin^ll la .gjiInA31 aU jjjiij-salj 

Alua. <jl j^ljj ... AjLj£J ^IcjaI [p] a Uj-v ^ ^,1 jju -Jj UaIj tiLjgjjS 

. . .£jfcuxjj AujJai ♦ ,.LU>J CA£ (JjuiaaVl 

»'j—JJ-%2 

A_JLiil^o <jl (J _.jjjjilall (jjJil j*dl jj-cl dI^jjSjlj jxil a1! Jixj 

4 Supemovae <_£lijjjjjjuj jW>ajI jl AJalg* g-aL *\y^ 4 »Lqju J] 

<jax)1_J Cjj_aJl 1_$il AjSlflll gagl^All Aij-la (JIJaV djlijAAll ji 

jl_laldl <- al algjj£L£ (3^) AjL**Aj! -lie aJg^All 

< 

Axj c*llj jli ^ilalljj 4 1609 g* IjLjc-I cllljj 1 afiS dJxj ^£lall 

4j_ j£]1o 4»^la—a3l (j-a AjjjIsjujI Ajj-taiajj ^jljLrtj^t 13 a ^jl£ .^,1*11 SjLuo* 

_II I^J_La ^laij 4 Jjlxa 4 ^£xaljjJ 4^1Uaj a 

dLa_ uj! A ■ jl J^a 4(illill A^a£)La ^ C, 5 ^^ ciLjAj ^)2 

e 

.Uranibourg ^ jjjjjI jj! 

J? ^ 

^ya U^l^k a (jl£ 4AjL>La. AojjI J 4djj^aJI aA& 

Cj! ^lil Jiaj 4 AiaS Ajjj^t^J-i Aflj^laj ^xSaj (jlSj 4^0aJI J 
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jplil ^Lo c-UjJI ijf* AaJ diUiaiLa Ajl] l1ix£Ij£i 3 tAx-ajj A-i^jj 
1$xj^Ofc oim 4(3 aaj jiifo V CjUaaiLftllj j ^lijS?4 <Lol£ 

(j£ ^j-o o^jg-iuH Ai^lfl]! lIAJ aa^Lftll Ia^V 

llA (j£ ^Lill tiLjlJji liljLajlll! tilla ^jaI liLal .djlaJ La 

* 

j*Uij Aj£1s d A a%L a ^jli fcvijl ^A J cU jJ Ajuiij jA L_il^2kJI V^UqAj ^LadA^H 
SjAx-taS dilljl ^ ^aJaHo JSLolI AxjoAi at jJjLu <jl£i c (JjSlLuaaIIj 

^1 u>AijS cdLjJu^a L-fllk (jji lJlmjS/I £-a .A_Ljla (JpJ ^\J 
fli lid tljlialxj (Jaja-x _^1C- t lwol dl^jjfLus J LaJj J£jU! Il^j <ilklLs 

ss <* 

. til jLajl ill jllc- 4 lijUJ Lulalc. 1 i£a j cAliidat-a ^JaLl 

Ixj^juj 1^j dl^JjSLu (jSJj .Ajttll L-lSjx ^Ijl t^jjjujljjl 
^lllj tALilubo Ai^)*-a3 (^la ^►Vl ^A 4L_i]jljj jjAal^JL-a^H ^ L^J^° 

j 4^!?llA L_ji] j Aidlaj L*il«vl 

gji Benatky dlLc^li aLaa. AJitj aLA lj$^a 4 Aj dljjjSij 

(j-a (3^j lis ts^jJaxla Jj J 13 o!^)Jj5Lij <jl£ Llli jJI llA ^ .dLjuall 
L. \a **nj AjjJaU^ ULjad LjbjdLa ajfyl L-jSI(JS (jl^jjl L-ALm 

jVl <j!jji Sj£a l5^“' l£l>° O^J ‘W^* 

* 

llatjJaJ ^Jill 6L_ij^Ia]l jjx jaJI llA ^ . Ila* Ai^xa Ailj A-Uoullj Cijl£ 

^j-a Ujll Lalic .Aaidljj Jj 

L-fljxJ La lUJ ^jj jUVl Ag^Jl (j-aj jJl£jll jll 

^Uaj ^li ij 4dl^)Jj£jU Aj ^IS La llAj 4jUiV 1 ^ILl 

JnjlA 4L-j£^a Ail 4 4iLj^)J^£] iilli j\ (_^ill dUij ^JUuul ^ 0^3 A 

^-a^ /j^ixxall (j^J i]j^ JJ*^ *L)^^ O -6 

J LLa.V JJlc. Ale. (JU ^aUaj . I (JI^juA J jJj ^l^J AJaJj^all 

^A iA^aUaj ^-a V oI^)Jj£jj ljUa^.^La ^jj ^ Ajj 
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Z iAjJ^C- I (j-a La£ <—l£j£ A£^)^. 

L-Su^a Liajl fJ&j jIj ^aJ ^^LLJ ^cJ^all jJLu lIli^ t(5.4 J^) 

P P 

Ua .{+L V j*i iIjjU ^)-lJUlij (jiaJ 

yjy tddiflii ^ aj 1 . 1 ^ £-*)! c_jLii ^jc. Ajj^faj 

C_jL^.I Laj _ jLbudl C^tLalJjJJ ^£jLuiA3 liA JjjmO&aII 

* Jj 

La AJjujLLaILj ,^£jljj y liA l^C JjO a] -HaJl] j Aj (Jj-calila (UcaV (jl^ 1 j] 

•Ajxu 28 s^aC-j iliual ?4 *aujI 

* * * # 

t^lc. |l^au| IjcLiix 1601 ^lc y jliS ^ u^il l-l^A 

y «l<a 4 K lL yij£ ^ <. . Alla ^a ol^jjfLij y£ .AjljI^ ^ i 4 aa^ 

Cijl£i jLS Lai .^jtuuiill A-aUaj jUs] £y**^ ^jJaJL (jilj 

jA ^juxurill Aj^£^q yjai y diayi tdli y ^a ^aa ^j^LLa AjJ 

^UaiJI Jc. c. fliilra Jj.}*j U^J ‘VLcd^l joSS/l <>^Li 

^^Ua^/I y y£j JiUil 4-ILuJ ftljJjSjJ Ja*J ^lj 1 -£Aj .tiLijJjS aLcI 
^a (jjjj^xSl oj^cLuixj oI^jj^jj (jl£ ^yfl aj^UI c—i\ h-k^^LJl c_iVl yc* 
^Lll i j& 4^oUnj 4-v i.^ < yc, a^a jJL tilui aJ ^-ajojjjo) yill j cL a j» 

(J-ojiJI (ja yjVl CajI£ .yoLaJi (JjaajuJI Aj^)£^>-a ^aUaj tAj .VaTia j 

j? * 

.AA.y l^kj ( jLajL.^iJLi jLujill ^jljjj^aauoill (jLIa CajI£ i*n^ l-la> Ajxj^ 
^ja i< ■ tt^u tAji jjc (jis y^ y°*^ u 1 ^ 

toi^jj^jj .Lobajii y ajLIxj Ll<uajj sUi jjit .yUaii y*-Aii i^a 

dLi i^cij y di>y ^jLc. yL£ ^jL L-ayc-i ^ajJ a ^h^'i ^j 

.3jj*Jl jL£ ^y JJjplI (j-a jiS Juu l^Aj .Aj^aJI j 
juou ijj .6j4^ Aaiju-a y^yi ^l) Cj^ixji cjS yi i^a y 

p 

5_j(jt Ajj^iaj Lui_jjiL» jlS 4jSJj t^jLJL <a^lajj __)L£] 
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5.4 JS-A 

AjfuJ B iijaJI j^uil JLm&I .(jijVl <>• t#ji L«S ljS$£ jti* ^ 
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L jA jaJj ^11 AJIS La* Ha^)J jpSVl tA9^ ji^Vl 

^Jj ?^jaajulH ^jJj I^C- La ilg-IS L_lSljSll La^JC- 

<j& 3 ^)Aq CAjIjS ^ \A JS 4 jjk.jll (Ja*. 

djjAj jj ^1 Log \n J^iJI (j-a Sjoill ajA <jU l. fl^S/1 £a . La^jjlxJ 

^Sla Aijhj Ala-<a . (JjJ® dla^a dl^jj£ju 

^ , * 

(J-aC- 1 jj ^)L£ (_}aSi .AuC. CjUa^La (Jjt^la. UJJ^j Ajji dl^)JjfLij AjC-^1 IajlLj 

l^jL^sulo tS^j^juuJI <^lc. (j&'jjj ^L^a lLu^, 1609 ^tc, d^joijj AajLuj 

£^Ia3 j£»uU LjI jl JU (jdi A yyJl JjA UlSijSit jjJj . ^uvu ill AjjSj-a ^Uail 
& jjluu £tfj) ut *!%■> uiSljSS AS. Lb jjj j ilu^ Aidl£a 

jilSI LjJ& JjlLu LaD&j t^jluuj ,j-<» ujjjAS f j*l\ (QjSj UAjC 

(jl 4jjJalj^ll ^jjjl^a]! £-a Ubl In'?) jhiSl l_j^1uiIj JUj) UijI £j jSj La 

L_lS^SJI /jjj ^JAjuball _— ^LljoiII ^)iaa <. ftn-nj Aa^joiaaII 

^A I^A (ll^dU ^a^jll (j-a ^ >nO*l LajJ ^A __ j 

LalS :<j*A*iS (jp> LbJ&Lj ( jlC' uJSjjj uiStjSD ^jijjJ jtjJt jL>,.,H 

I j$J AiijJI Aiju-sall jLS C5 Ja&IJ Ujjau l^JljjJ £)IS tlgJ.4 Ajjji CulS 
4 AutftJ ^^2 -uuaII ^ JjJj UiSljSlt JS jl (3f^ La Jj U.^uJai .(JaLGjVI 
.Au*ftj dUd^t yk CjUjjJS d^b JS Jj Ifrfduil Jja Luajj jjJj L^jIj 


tA^J^lj Axaiatll JLaC-Vl cj-^l ^-jLiSJl I^A AxJ 

JSj tljjJj CjLuiaJI CjIcLoi cJlVi [Ajj^Ia. 4JI jl L-JjjjjLa. LajjJ 

La^JC* .^ilS-a < *_Lk3 (JSjujj ^A djl^-lall ^jl JjSL ^tiLa £jp < L1S11 ciUj 
^ jJLaII J ^Slij i^iiaSlt c_jS jSJI (j-a \j\i* (jVI <—lit jj 

J* 

Lu^)ij £§l ^IL ^a ^>LS Iajja. ^pJI *,all AjalSMal! 

*(6.4 (J^Lu 1 ) cilliS 

.Uli^ a (JaiAnu 


106 



6.4 JS—ui 

.(b) sljjjijjj (a) Ji*l 
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La£ ciM LaJa& j I ji£ Ljai ^j| JJ ^iJt£ JJ«i 

" * * 

jfcUaVlJ Vjt jUalall Afljfl-k J^Li La Ul**aj (^ill ^iaJI ^^3 .^Ljoill 

*• * * ' 

S^Ss (J^La* (2)-* LjLij 4^ljjiju*xl ^1 ^2 pI^juj l&^p^x jjl£ c*\tv 

^T JjIc- ^-Mjlall (jjiJI ^3 L« 2^1 (JjAIuj .gUuill y±i 4-Q\yj\ 
l.2Aj "VjxatSjuaJ l jj£ iLjajI ^aI jA La AiSlj jUaOxll ^Lllc* 

<j*jj 2 .l$2jxj ^^11 ^l^.jVl l£ A! l < il-> <■* nWill l2$3 c*ll2 £xj ,g6A>,i^i 

(_£jljjlL tiij^)jj£ Ajjiau lijjlj Axxla. ^ Jj^Ja dlSj (J±a ^^ic- ^lJl£ 

ji d2A ^JLlxJ ^Llojujj^ Us^a 2^L ^jt j j2 (jSJj t^aljjul £-a 

* 

djlillj djijll 11 a ^ij tAial jx Jjc. 1609 j* IjUic-l j SJj tiilfc 
AjtJjl 1 g n*\ l ai^l t* jfnrtxll dl^jL ojljlj jUaloll ^ Jp^.1 

Jc- jIajJI ^j£j ^J| tjjj£j( l_iS jSLJI l2A JjA. jj2j SjjijL-a jlxil 

fi2A j* IjLljc-1 ?Sjjj£ 1I (Jja. Jj2j ojjauutall jU^i 4^yt ^ ij 
AjJ)S^)x ^Uaj Aj^jJaj ^jC- Lxxuj ^aljUj 1*3ijx ikLfjjj AJaaJll 

(JaJ j>x til .Igjmflj (J^- Jj2j (j^ajVl U* LS^ <■ i>j <j£lj . (JjuxajJI 

2j2xll jLij Aillxa tliVV2 (^jpjuixll jLalV AjUa^jLa ^Jj <■ JLlJsUjuj <ill2 

e_ila> |2A (JS .^^xlxJI AiLa difixjJal ^AjxjIJ! ^^ic. ^pall j)lj*jb^ Wn 
(_£Axli]j tL_i jj*x jA US dnquistion (Janioll £x ljc-IIaII aJ 

AjjS^>xll Uilc. j^ji j\ aJc. jl£ ^jll c 1633 ^ AjjAx 

tf ^ ^ 

- jLS <.-j\j£l La LaL^At ^Lllc ^jl (^jJl AjIc c_Luj^J La . Ajtaxjxll 

Ajs Aa.jj Ajxaj ^1*11 ^ 11609 ^ ^>*j4j j 5 ^jl£ <■ - ib^ll 11 a 

jjbx frl^Aj AJ aLxjI 22 (jl (j-a .c-LajuiIl bj\ Inix ^LJl& 

-2003 t jjL jc. di*ata jl t j*al! 2jlS ^la3l 
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La dlliA dllj £-o j L«S) ^lafclj La£^ &l^iL ^ 4 jI Vj 

c*llflll ^Ic- Ch ^ Ajj^xll AijL^ax]| dllj 4A tjS^ll r* Ljrajj 4 jLuj qa 

iiuji ^ \£j js (^yid) Ai^oui jc ^jjuJ *m ^ j (jLs) jkJi 


.lau LaJ3 <jjJjj £,la. tlLLui IjjSi LaSij 4^J .Igjuifij 


<Ljtuai!l ljU A.ftj.Vk 


<jlj4aJl ^lc g.Lalc> ^a 4Jj^a ^Jcl ^$ji xufljl (jjjfLlfill -1*J 
^U . A <djU>JI ^Ijjjaj <jjj£la]1 a u ^ 2 ^ ^(CjljjJaJI ^Ujja 
^aic ^Lalc- jd-a Igi jjSIJJ *UujSH <■ <>uXl 4judJgi JjVl A^J^llj 

jlll ^jll <■■ AxL^adll AJLa-al jlij&Vt (jl ^-: Utf b.<aH «^jl 

.aJj.1 %a! 1 JjLill L-il-kwoV (jdau^i^<all "^^jua-oJV’ (jJ^aJ ^a (jgjjL&tt 

^AJauUa,ill S^flatxJl djlc ja^ aII j^Jaj Jli-a Ja.jj V dllj 

.AJa^^Lall ^IjjiSU jl djU^OLall C 4 j3 A jaIxII SjauiaII Ijijj V) 

tj_ jI jJ 4 djLajidjuaA_ Ajjuj-lifl-ll (JtSdiVl uJul^flU diLuJaLj^ll 

4 A j-all 3 jVi L jui A^aJ _ £cj] .. 4 <1Ajuja 4 dl'^tJdu^x 4djliELa 

.3JjVl 4 dJ^)4a]I 


djl_jjjOJ <jJ_J l.iC-1_<jVl (J__ djtl^aJl s-L jj3 

£jUa 4 4JLdali-ill d-'VJ}L ca 11 t4 jQja«vli j|jc«Vl 4 Ajjjui£JI 4<djU jjjJj 

.4^1-nrk Vj A-lixk 4aJj) j £^^Ia3 4^jal£-a 

djbjjjlgJ ( jJJ I^C-U-aS $\ qa i^jSLi 4djLaJxoaJl *bj49 ^ 

."l$J4jjbk <■ ,-lui^ jl "l$j jS' < T Ua^. djl£jlj^ll j djljjfin'H j 


‘Leptones 4tiiljjjjiHj djlijjjjAill = aL£ 4j j^aic CjUj ja. rHadron 
dj\jj3j^)ill^ 4 UaMl Cjljj^aJl <jj£j UjIj^£ 4Jja Jla djllij^. Quark 4djljjjj£iyi 

.(cjUjjoillj 
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i^^jJ <ja <J£J AaaJI djbjlSlI l VjJ tAjlj3^Jt Li^jlI 

lSj±^ tillilt ^Ic. .(jjji.1 j jjLa C-ului \jjL±*. i^yLii 

(Jjill ^Ic. J ^ jIjj JUSt (JSJu S^ild L-ilij U^ijl jjjSj LaJliC 

.d^A UxLl Ljajl ^aiiaiJ (■ - ^jl 


.CjLjjojlux Aj^Ij ^ UJ^ 4^jJI l*£j^ Ia£ 4A-j^la.11 Aja^$JI 
.SjjIj tij Jjj V _ Uj£j L&£ 4^»1 jaJ 

^iC> uij (j£Jj 4 (jaAfcall (J_^ d^jIiLlq ^jj d^A 

Sf % 

C-jS1j£ L. giai&l ilAjJJd <^11 CjLI jJajJaV1 Cy* 4 ^juiLaa 

C_l£1 JjJ*. J 4 AJjuIAjuJI A.C- J»ft> a'1 

^Jajuoj jS diaJI ^ JU^aII 11a .Exoplanetes Aa^jU. 

.a^qjIaII CjI j) u>J1 

^j}\ j AjV\l .ill - UJ^ L C 5 ^l ^ jaL<L ^ Ax.j|ATk a !1 

t> acr^' c^J Telluriques AaJaJ LJojI 

4<j^ajVl iSjA^ll tJjlIaC. iJaJjlJj ^g-ujLJ JSuolJ Ajj^u-a Iglia-nlaj 
(j-jjjjS LoA jlul £lj^)a1I ^jjjj . jaaII jA £j\j -laijjj .£&J^a1I 


Ajjujla AaL^a j^a i_ja L_iSI jSLJI d^A ^jjSaj .DcimOS (JjjjajJj PhopOS 
SLauiaII AoAbjlikll ljl£| .AajSj Ajj^k AilcU jl '>ula (Ajal^o 

L-H^ JJ^ 4 UJ^ 4^ J^Ia' 1 lAiu^AC- ULrxl 


JUxj ^jLaSJI I^.JlI^jj .JalxjJajVl 


(JJa 4 ^JjLa 4 JJAaA /JjLAjjJI C \fLjy i jP' Q^Tki IJ 

l^J^k oJUJlC 2 _jl JJ V AiXoxi! L_l£l j£JI O^A £JA 3 k _ CjjjVlj 
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ASluu jIS . A kY\< x ^JaS £ja 4A^£x CjVIa tgJ tilllSj 

^Ljafill ^_Sal fi&i jujV 1 jSlj CjV 1^-51 &AA JLcj JaL^x Ja&£ ^jjJjLx ^jt lxJA3 

c_i£! ^£i] l^U!j£jjujVI IAA (j|t . CjV l^Jl &AA (Jjx IgJ l^JUxa. J u* 

<»!*■>✓?] i(jjJ I4xjUx Cjlj'x* j ^Ua 3I l^J3 ^>J t4julj A_ixlc- Sjxlix (jl£ 

s* 

(J£ ^3j JjOk ^)JLl£ L_&Ij£]I (J£J ^)Jjju<su 3I (jx jJl£j i^US 

lAA .Igjl^aJ ^^^A lAC-L-aj (jj\ (jx tliiAaJ 4^a^)Vl .CjIaI^jVI 

. tfia^V ^Ujx 1x 1 ... lx jjJa^x AjIa Aaj i_iil joi^Jjk oV I 

* * < 

. l_ajj£ |$ jjJa jAj^aa A^xlx ^l^aJ tt_iSljSlI An J 

^ Ija. djJjS IaaIac.1 .^j^.1 3jjj£ ^*jaJ U# L>° ^^A (J*lxjx51 

* f 

IxjA 'jAa^SUJ Cuxja W^^XJ U */ u ^ t Ifru JjA ^jl linaj (jj£3l 

.A^x-^x dil jLni.1 (jjAlilt 


(Jj^Ja lIlS j (Jju . ^jaAli ^jx (AjI »xJCkx jl CjI^^Loij ^A ! Ljl rtll 

AJaJjxJ Jal&j£ ft Ixjodli jAjj (SAixj ^jj£j IxAX 1 $jV tl^xaujJa ^g£] IAsl 

^)x3 : JjLx) £jlj ^jx jj^" 1 lxJlX AjjAxJ Lu^Sj A^jLuix AjL^jaJ (AjJjJax 

, AjJjk^ax A^aSJ^ | ^g ji—ijL^a 

^^a-U1 uLL^j 

^-ujLujI ^axJI td^Mxl Igjjljj (j* Uu^alik tAjjjiill Ajxj^JI 

aIacLj Aa.jj I 6 AAj .Cjlja^xll CjU j£x ^^Aj jjAj Al^a.j 

IaLx <j£]j tyialb t^ jxx*.uIIj IlaI jaJl ?IAjj QjI ^ V t*n%j 

AJa^ilxll JjLx^i ijtfAjU (jx OJJC. ^J^x jj£I t^jJalA J IxJj ?Axj 

^lalAxll •^A^xxll (jjA*Jlj J-^S . IfrSixJ 

19 juuf^l .dI^xII |j (wJj£ojJj 1I ^ j 
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t ^j?> ill j (jxxjxll <jx ^jtfill (Jkj J tAjj^iJaJl Aj^)£aU 1 t—flLilaSn 

£jJajJ t^jYI ^ix InSxjj .uJjSwjJjII c. fllA ^^jJa ijx jja jx ^1 JL^Jjjj! 

d^£>AJ lx jxVl £$jL j J>«) Spectrographe JJ=^j jl^ 

.AjjjJa (JJaJj ^au Afc-aj tcjj£jx 3 j Sj_jj J *(aS±uj 


lx cjjJaS .AlLx JjVl — jJOJul Qinc-ji jJwUAj lx 

<jx jJSl Jalj 100 IflA.lJj tA^Ukj AjU.) I JjS jl ^LJa 


a^jaxJI AjjIjII Ajjy^aLiJl .A^-aUJI dig! AjxSII Ax^.^pJi ( ^A S^IulII . ((Jj.H 9 
Ojffl ^A lx ?4 _j1^a1 AjI ^jx ^s£ . JjjJall AiiL l_u£jj ^A 

t^v> ill ^jlkuilixl (jijj^x Ijjjij J^jUI c ajUll lifc V^jUxll 

(j-u AiOUl A^k ^jx JLxjSJI AjjSjSj iA^k ^jx AjjIj^ A^kjJ 

Jaj jj jll till} lx! . IajLjj 1$aA jJaJ J jjJa cjL ila j JUS t_u£jj 

^jikjxj Ur- Ait t_ijjxxa .lix JSl AajjuIIj Ail] JSl ^jjlllj Sjl^pJl 
Jl Jjaju J Jj2 tAjjjS o1^)xa. tA xjU pl^)x-^. ^JjSj Ig-jU AjauUa 

.SjljaJL J jf^l aiA SjjIxx ^jSxJ . (jJaJjSH JJ A c3jjVi 


^^VIj 4 l3- wj j^ ^a (JjSf! t jLSIa ^*xIj * 11 (j^Jl AjI^j 

(jjlll t^jjjUxx *1 k A J AjjLjaill ^j^xll L jul^aj t£J^jJ3^)A jA ^JjUl J 

(jjll (jUfi <jSxJ »(jUaUl tAjJjiJaJl aUilIj t(^Jaxo]l a^l^^ A^^J 

<J3 Jxj i LS <jSJj .(<^Jxll ji) JjKll (Jjlaull jl^ ^1 .I^JjxLj S JjLix 

* t * * 

(jlS !JUxJ ^uiaJI jlS US AjI t-_aj^)*x V^LjaiJl J 1^ 1 Jjxj ^=u ^jUaxa 

tAjJjVl ?SJjju 11 ^j^-ill (jUajx (Jxij cjjS lij ilijJ (31 


.(7.4 (JSjuj Jajl) ^JJ <. AjS Jij .}'l AiLuix ^iiU ^^A t£±La]lj 

Ja^£ A « Jxj (j] io oik jilj . LsjJ jA LoS i'il > if'^ll »l laJiijilj i^jJa]U 
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7.4 

. JbUil ^ AijjHj fjaJl Xu liu 

^aall Jx-ajj lj] ,^-JajSfl jl.X<dl jla3 U^J t ^ ml i nl 

21 Jj u-^ 21 ^ 31.) wO^-LU (^y Lftj | 1 

^»J (jJALauVI tjjj aKqIoJI AjjI j 3 l iina> 4^1 jjJ>^ 

jp£l L-jLoia. AjjuJg^Ji Aflj^lall d^J ^jlaTu^j V L ^o , AiU*uJI C-J*g%j 

.A_u^jJa ALuj 100 

U-UflJ UjujIiA (3*^ 1908 flc- ^ 4jl JaaJI ^JjuCaJ 

* * * 

f*Ssu ^! Cephides CjI uauuII iA *✓»!% Laj»J .Uulj liLu££l 


.(Unite Astronomique, UA) <£la 1 = ^>*^1 — (jxji\ ju ajL^\ 

, jlo j]L£ 146 = Au^ia Ajujj 3.262=UA 
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jlxC- JUjuOJ UjI£ jU-alkLi 4 qa ^lajxJ 4 ^jxj c^JojujJ .Ax^li. illUj^a 

IxaJ 25 (Jjjj^ ^jl ^xj cL^jjjA .1.1^. A xhVix AjI t>ixj g. *1 

(jlxK mi' 1 liA . tiUtlxui j ^i^SM <^A ts-jajj jjxjlj iillj J ilg-ia 

Jil dlULuix ^yic. ^.1JJJ cliljUflJuJ oiA JS (jt jlucls A3JL2 DiJiaij ^jSxd 

jjxjj 4£jJa^xll AjjI j Afij^IaJ IaJu-IxIl: ^1 tAjjjjub Ajjx 100 (_>* 

L_fl^)xj Ix-Iic- li^Aj .(2.2 ^lail) AiL^II ^^x L-i^ifix £x (jlilnmll 

. £ jjJaJI j-Lusax ^11 ^jjaLLudj lijla ^jlxlxuJl AiLuixll 

f 

JuJlxj ^ic. o^ola AflJ^la L i^ixaOJ .lx jJ lioL-saS (jjVI 

4 ( AsLuixll (JxAJ (. flaAx'l (jlatJajuJI ^Vil ^LxaS/l (jlxiujJl 

!.lx SJjxj CjI JliLujj ^jj Ail it (Axjjjub A_Lx 100 ^)j£l djliLuixlj 

/jx I jLucI lx /jx l_u^) 3 ^jlxJajx JjJaj ^j£xJ Si^aJLl . 

^cjIaj (JxaJ lx Jut . A_ix l_jjja]I ijiijuJl Axj Ai^xxj (jjjlixll <jl*Jojx]l 
— (jlxJajudl ^.ttxix L-iVI d^fiixll CA jxUflll 

^ diLii iiaij 1 g *i5Jj <jl£ lxQj5 ^ jjji V l$il liJ (ui^ 4 ‘7 

Jjjj jA ^jx jVjVl <j^ J^l) R-H ^Wl xll ^ . Wi xll 

Jj^LJ £^xlx ^la3 ^gJc. £jkiaJJLJ ^»j>ill (jx ^xhx.ll Ajj'Ull il n*\ ^L^JJJ 

^)]a3 ^g-xjqi AjaUII tlDj ^=ki S^l^Jlj AxJaLxll ^j-% ill ^jx 

JJL iux^ll dial £jIju]| 11a ^gJc .^uOJIjli J-jlil 1 ! oIa Aijllxll ^ ill 
cP) C5^ •<^'^ 1 '^3 gr* . Iauiajuj 4 ^jjjxjxII ^ > ^aj-U 

A >>i 9A ixll DjI^pJI Ajkjij ylxlajxll ijAwJl ^jUaill 

jLxS/l ^ .Betelgeuse jj*l±ni Ji-o AillxxJl :a!jIaj 4A*xali. 

td^xLiJa 4d^itjuea l^jl 4 ^jlxiuuJI Ai_L*_jJall j SjL^JI jj «jM J] 

O^kVl <^c-j lift ^ l£>Ua3l .Naines blanches <.L-ajJl rj±i\\ 
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Jl^SLi ».. AjJ.V^ll lillsJl £.IjJ)J 3 (JS j ^)jJr)Tlkij i a ^jixuSL) ^jx 

.Ajjjill j AjjLjjfill Jjljxil JS ^g-C-Vua: 


AjuujLuiII pL ojuII &La AjxUaj ^3 <j£x1 IxJUC- AjIjJ ^ ^AjI ^^Ic- 

(Jj^aLs AalxLxJl CjUfi/l <jC. Sj^3 AjI UjoI ^aJ tR-H \a\\ (JjJaAJ 

jpjl tjJjfUl ^lUIl j IxJljC- j ,£jl^)li IgjUt-laujjj 

Lx JfL t^r^^xlS A*xla. ^3 iljjuiV! t^^^ixll t^jjoxjjJul 

L-Lylclsull j.lA xll ^3 iJux&l j tljJaji AsUa ILIj t^LojuJI 

cd^pl AjU c^8 Alixj Ia^IjI Ajj^ill 

^Ij IxJuc. j .Aja'n*! AsUaJ Ajjjyi AsUa ^jjj <jl ^jSxj ^Lll Jaljj^Vl 
Sjl^pJ t<j£xx jj6" *.JJA.VI ILa <! JIS Ojj3jjjlj ^gJj dLA Ajj£aj 

AJajjoxjJt Afij^laj (jj. i*-ipjj A-iic* J^j-uj U ILa j IjL^. Aiua-Ja ^jj^ajoJI 

<jl ^jaajoiII (jS-AJ c*]^)fkx aIxSls La (jU jjfLsull L-ixj-saj’ 1 . Ajolall 

.AjfLiall ^ Lj^-iaII ^A A LujLojI j£Aj aJ£ cillL (j£jj "Ala 3 j 


uj! ^aJI 

.(jj^l] 4 unlVnll Ajxj^JI ^Jb oLa CjI^xx t^»J^J 4 L_jSI 

* 

?£—uiLujj ^x>i !>Ll 3 iL a ...Ajjj^ja]) (jiA*rill CjIjUIa djliLuAxll 

^Ic' jj^ll \ CjI j^cJI ^ j$ix ^jlc. .AjI$j!)U! Qi oa 3 UjU LjjJ 

AjsIS SJ^_3kVi AcUalujI dj^jL^a (j! 1x3 t^jJalxll AjIJj ^3 tdilaB 

cIjIju J&\ [ 4 L+ J C-jjJall jj£jLl Ujx l^-il] dixjJaj tlx Ic-jj 

AaLlxC. CjUjSojJj c-Uj tillaJI ^IkJ IJl^ AxIa c IA X Ax-ajJ ISjjJ 

Wilson <jj-xlj Jia. fj Palomar jlx^lL Ji> UijjiiJlS 
V^Lyaa»VI aLa ^^A 1x 3 .AlliJax J Sjjjux SAwu IxLuiaJ a\) l^jj 


l^lLLmjj ^!>LjJl jvj Cjijc Aujj AajUa ^3 j*Jnc- Quaker ja£l£JJ 
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aSjcI .Nebuleuses CjUaj^ IgA^ajua ^jj 

a£j .L-nlaJI <jjjJ (jjj±\ i ^ nlaJI 

AaajjAjl ^jAjuJI (jl (j* Aj£I JSjuajj 1920 ^Ic. ^ ^JjqA 

(jjaJI tillj Ale .AAc jjxjj aa £]j l. nUll jJl3 ^ Andromede 

CjI^xxJI &AA ^jj£j LaAic .^LqjoJI ^ dljlaLa £31 jx AjAsu 

i £-a l$,jJaa i .l$aliJ AjJ jA ^jS-ol t(ljua'i) Aj jji 

.(jJuljuJl Jojuj j l^jAa*Jj t l^<i 

<>j» f L-fcj* 4JT 

0 J 

(jaluJI CjIjULo JS lJj 6 ^jJJuLa Aaj ^^Ic* tljl^2k-all dAA Aa^jJ 
CjI^ULg Sac JS (Jj t^jjjiLo Sac. ^gjJaxI aS ^1 t AjjjjJ-iII 

S^w-aII (2jAaa jlS Lac Ij^lIj »jt>>ll Iaaj !Ll]j (j/i m'l 

^jJaujJ ejjlall (jli ^^Aj LaAAc .AjcaJ^)]l UjVl dttJ ^ 

* 

La AjC ^ . IgAc 1 ^aiu ^all AiLui-cJi Lxiali LiL-aJ ^_l^k ^Ua AojLoj 
Ala Aalc jlS Lo£ & I jj 4 Alpha de centaure jjaIui jA U3I JJ 

CjHc <jC duAaJl L-laafl ^ In uij Cjl^a^o JaOL La AjCj iAloi jdlx 
La Ia1^)J 1a£Aj . j; \k n 11 £)<a CjIjUUI JS A> *l«b5LJ1 

^ LuaI JLn^k iAjukjjlj AjjIaa. Aa.j] ^ La£ tA^^lla Aa.jJ Vj 

f^k 4^)juiC £jl^>ll ^jIaII iAalljll Aj jj^^arv.H JjVI ^jLuwdl 

fj\ ^a*j IAjju l) «^jlj^l £-o ^jIjjj (JajjI caaLa cUlaH 

# 

(jSf ^11a j ^lc <iikJl ^lc jli Ajj^l .1 jSU 

, Ajjl^j t ** < k H k ^\ 1 


J) Jjjx cJSl CF* AuA aV (jllll i-jjAi 4 _s^*j 

^ jldl .(AjlS^Jallj L-JjjaII ^gic. Ajjjill 
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jjXoJlS IjLjjiaj t AjjjJax dJj^j JalajS dJ JlxIuj LqJliC 

tCjjjJI V jjjxj <jl (jjJ ^j-bJAj VJ 1$-1 a ^a!j V JUxJ <ja AUjaII 

(j^lall (JjJaAj I^C-U-aS (j-o jWUi 1 JlSA j .£ jljdll djl$Ljaj Vj 

(_ja US 1 4 IgJjl 4 CjI aJI A-uJ^p 4 ^jjjSlaU Ai^lUll 

u-° Jaa^ 41930 — 1929 ojlki\ ^ak j .^aldl (J=J 

Ajml^p 4=d]j AjuoUj 4d.lpaJt CjLjjSjuJjII 

djI^^UI 4. flUlal <jl :UjI j l^xi ^tdajla aJu*JI djI^^xJI c filial 

AjjUojSJI I^jjSI j 3 <jl ,_ 5 -UO Laa ^j> lU dl&3 aJjIaa 4VUaJ 4 <jjSj 

^ 5 ? 

<^.1 j 1 a ^jjSj ujIaaVI ^rJg«A (j\ jA 4 jaijt-a £a 4La1^mjj djjUIa 

\jUyui 6 \ ilAjJ Lo iifc J . JA^H ^=d 4 Aa.ja 1I O^JjSJI (Jl^Ia^l oUjLj 

jjjuiaj (jS-oj l jjS (j^Jj ^Ij^jVI 4<liaI*JI AjSiill ajJ31j 

Effet jLjP jp! 1 $ \^.kkii '*- Ui > Uli^dikl o^Ua Jl Sp^aJlj :c_jl^aJI 

4CjljUail! A2aa*A ^gk A_j| Jaa>V Uo JS •((jji* ^8 (JSd ^)laj|^ Dopier 

e 

2l!UJ ^ . jjli-oJI tillj ^cjauda jjC- ^jUll jUafiJt Laj^ui jjaj 

•Graves ^ _jjtJI ^ Uuj 4 Aigu Ado jUJI -^aj ^jVl 

(Aja. Ijj l^J UaUjLj <aJIa]I (AjjjjhoII) ^I^aV| (jl C ±\<ilE JjJU 
^^Ici jpljj ^tiiljj _>*-saa! "daU^A (Jijia!" jA ^jA-aUJl Ijj .Lj^)ISlj 
jUaill (^^a 4 UC- JJtliJ ^2! ^1 I 4^jjiS*JLj .^)iaSI jU. djjj-ca AIaaxxaIIjj 

tiaU. (JjSj djjj-al) jla t-^Jj jj^I S^c-IiIa IjU 

f # # , 

(_)aSx.]1 j jjSI IjU ejpl^j j^JJ Cj j^oll Jaa^aII Ia-IjC 1 jj .J£\ 

• ^XAU La^j& 
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Jjfol (Jjli 4 v-_J jpij baAjt.a . LtJajl p jjJaJl ^9 dllA 

LaAic-j 4^^p£l aL*. g. jiiall 4jjy^aa1 Aa.ja! 1 <J^») nil Jlj 

LliSLk j*>>H 4 ^>j£1 Aa.j^ 11 (JjiaJ ^pc^Vl ^l^_du (jl^Vl (jj-2 AxIllj 

.Lie. AxIjj clll^a^ll :1 $j 9 i-JJj V Asuoj Jj JxjA 1a£aJ -(j&SI 

Cj^LoIslaj IgJaJjl Ia jI*1ljI Ac-jjuj s. ajiuau JjjA ^pllj Ia^A j 
.3jjj£ IaaI*jj1 Ac-jjuj elljl£ 4 Lie- oAixj Cjlja-JI elljl£ Lol£ Ail IaI 
^AC- ^j-o 1 ) l£Jj Ail AdUlllj . I Axj J£)l\ ^^A L-i^JI ACjjuj IAj^£I 

^jjal^palj ^jj CjI^p-aII Aaj /_pUi jV 4A2 lA*1I dAA Loi3 A^llll 

^)i£VI Ig-J^aul jli ^tilLj 4^1 j'lo-q LJjl ljUJajuj lgju*&a> l$J J 
^jid ij-o AjAjlII <jJJi]l Aik. I J La dilj £>aJ . IaAxj 

.AiLx-Q AA>1 juI <jl 

• LhO® Jj Aj*j) ^ * a *aj ljj| UjC-A dllil 

V jfixx S^Uall jJjoiaj JvLi. SjlnA 3 jlrk aAjUaj ^ill ^dalxi'U 

a!1 3aLg (J£ 4AajA 3 AlaaJ ^ 4^_daLall ^9 Ail lili9 IaI 4Lg^_Slgj 
^jC- 3AaJ jll Axlid djAiJ 4 dllj .3AaJj AJbAJ ^-9 di*_Apl 

A JjouIIj !Aa9 JA <jl£ La^_-a 4dllAj^ LlC- IAxJ ^^A ‘L5>VI 

AjaLg A-<a3 djUo^iLaJI dJA dllaC-l .^8.4 (J^juiII A^da jj La£ 4 

j 41920 f*lc- ^gi ^jLaAjja IaIja. 1 jlS ^^ill Aj jJoill o^Lotll! 

A^gUII A_lUau 1I Ajjiaj /p ISiUajI 4 1927 ^Ic- ^ JPCOjl 1 ill 

*- t LuUJ AAadj ^411 4 ^jujjJ JjSJI S^)^3 Ullal AS U 1 ^ ‘dl^J 1AA .^jjlSjouV 

. AJLiik 

•* •» 

jaIc. ^ 4<_£^pJ CjI jIoj dAC- jUaajVl (.j-Q AjV ^jIS dllj ^-<a 

o JJ» AjaAJ 3 l^K SaLJI djjl£ 4 ( jj£ll AjIaj Ajl 3j^9 ^ jaL 
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8.4 js-i 

wdlufl <Uft£>» £)IS 1 A fr'i 4ji UI /jjjj jjSj) £luuV P jj*d 
.Uc- jjujj p if'ijjAu 
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j) u Aif\r- S^aUsj jijlj tliaj Axjjj SL^a dj.Ak! 

J'lJajVI ^_ la*J 4JV ^ 5 ^ ‘Big Bang ^ala*JI :(jL3ujVI £juj!j 

j-ole. Ijjj . Alull ^(jl is^ jA Jjjl-oIaII ^jIj 

Jl lIjA^jj $j^j dA^j 4Ao f 1 A^k jUJI ^A.laAll cIjAaJI IAA ^jlj 

(_£A]Ij 4 ui'l ^jL*JI ^Art-\.U dUaC-l (_£All (j, (jillc. 3 

LjJ _ b UjJjyi dilill Ullc. t— Ljjj£I LoAic j -Gc, (JjAaalui 

djI^UJ L$ii 4^)j£jaUl]1 ^ 1* fc rtll 443A1 Uixi 4L_J^^J( AxJ 4 ^JjuJj J 

. (jIaaVI ^jtlujj ^Jx. 

^IaJaII AiUall 443^.1^0 4^ula*Jl jLaGjVI 4 LcA£ 

4_jjAaJ! c-LjJ) -i4]l CjIjAI £\A.y. Jj dA^xll (j-o A^pla 44 j1axJ1 


dAAj .A-UjouIIj 4_£ij|j^ll AjSjxUjaII Ia jXAj A \* <Ajljjiaj]l 

4-j3iAAla11 CLi^\ 3Vu*iVI Q±b Ia lj j£a (j^j 4Ua 1 mW SaIx diuuJ 

,<jj^A all L-flUlaS/l ^1 ityball (JJaJ 4 jJjA l$j dia^ojui 
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5 

Jj^l ib- J.\ c4_ilkJl J« 


jtjlA Aj^aJ La L_il^)xj ^aJ lit ^jl*Jl ^ Louj jl .J-a*JI iAiUa]l 

dlij £-aj .AjxjaC' ^yixx ji^itj tA-iAjJI SlpJi ^^3 .jllJSlI 

JaxSI jt <SUa]l <LaJ)l jC. UJ^aoj LaJjjiB Ij^A j . ^^-aLtJI LoAUx* jC Jj * n 
La£ ^Ljjall (jt jjAixjJ Lurth 4 (Ja3l!I Cj3j jC. Ljajl jl i jaAall 

jjj£J LujLujI jLa^j AjjujLoiI ^a ^jaLLLI oLa jl3 

. llijuiS Ijujuj V] j jij t AlUall liU ) JiXa jLa Aj-al*Jl CjLc£Lxa1I jx 

jl jjJ "AiUa" A^aK ^>J3 ^lillc- AiLiall jC j* Jjl 

^Hil (S jsOh-l <J jJjJj . IaJQ^J 

(Jjl IaU^C'I ^Lll ^a jl^jj aJIa. ^Lu^VI j AaujI 

diSj ^JLa Jc'j tl^Aj . jLoC- ^juitill j^)fi]l AjI^J 2Jj L-flJ^aLJ 

t^Ljl£xall ^ic- ^3 aj ^gjujLoil ^A fl^all ILa 

j5L jfllj tAj^aAVI J* Ala ^juiljaiJj . J^x-a yiC. ^ jl — V jfl ^ ^ 

^ AioiLuVI jxll ^^A ^lll AiUalli tliA lla jj .^Vna J 

tl$j|j Ji^j Aj^jj£ Clx*ul AiUoll jV i-li^ (J^jou Ia-IU^j V t^Lj^l 

j* 

di^jjAj ^A Lijj^aJ A-ujLj 3 < X-jLiluij La j .Ajj jxx jl A^lla jj ^3 

. I J^A Ajli dl]j £-aj i J jj&xa y£~ dl]j jJjj . jjxj (J^^j LaJUC. La Aslla 
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® jala* Jc- jjlaJi i^jlxiia JjLoUJj Aj jSj lx Jj gLwnil 
^ Ajl dJjaj j f^xll c>] <3l”: c jj^jJI <jj» ^jjjjljjjall jUS JfcJj 
."iaUall AjaIx (jc Ai^Lx Ajl Uj.ll ^)iu] pU^)j3 

(JS • ^jjoiUx (JfLxJ jxjQ Axil IjiA 

^j$ix ^A m Wq \\ ^Vijuaj lLltx 4AjjIjojVI <_ijiwalt ^gi IxS 

tJIL IxS tAiUall Ixl JSoLi (jjJ i^jujLuil ^j^kxS, tAjjl^ll 

(Jjijx J& IxS 1.1 a. ^jJaxlt . (Jxxll ^jC- £c!uj (jl Vlxda^i ^£xj lx IgjU 

.AjuiA.1x AjIcU jj ^jfrflx ^gJb AiUali tLuUlxxS nillj £xj . AjIc. 


J— A—JLfl 


fadljSj jaax (J-®C- J) (J2 £Sj ^Ur^jj 4(JxC. Jij l_jSu jLx ^bau 

^LvVuaU ^JJ J Jixj JISajVI liA (jl Ljajl <—Sj*i UjSIj . 0 jLijo; <JLJ jx^/^ 

* * % <. 

jjc. ^j^ix Ujx> Ujj] |jj .*Lj$£lL ji jjS^IL Jx*j ^^p-® 

dl^aaxll JUli}| ^3 Sjall c_ijjJa gjUS A3.1J $U jail) ^3 Jxxll ihj . <Jx*Jl 
AiLxxl Ja£ ^jj JtiajV^ (jl^ li] .ojSII o^A Aalc ^Jau 

^ k uy B I.1A £33 Ajla> ^gi Aax galall JajJI ^jli ^)Ux^ A^xxa. 

* * 

1 aalx Ixl j_c^laS 20 Aj^j jjPjS ^j-lixxa Ux3^j lit . 3^.lj jiax AiLuix] 

&U*3j ^1 ^A Lxx (Jsl Jxxa LlaLd (jC- 3aJj j&xl uju£11j 

oJuijj (jaSlax ©laUla <^A l^juajlxj ^^ali (jU aJUsJI o^A ^3 .(jjjixl 

(_pajV^ Ajx^Ixj 4 ^jV 1 ^mui uij ^■j.ihii sjail (buii jci 

AajjlaJl AjjjiAx AaJj£j Jjtjixllj 4 l_u£]I 

jA tjJJJ-®! A-uiij ^3^>1 J)> ixll Jxstlt X 10X 20) 

* 

jjxj Lo^jc- (JaxJI (JhIjs Sa^j jA (JjaJI .<Jj^ 400 ~ 2 x 10 X 20 Ijj 
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gjlj]! VI <■' . ^p-alL 4iLmxJI j ^I^c.jL£JIj 4_!j£]| (jc- 

.Aju^yJI A-plill ^gi jllol 10 ^ill ^Jlia}l ^jLiulU 

liA .^j^ajS/l Jc- AjU <*3j (jj.ViK-ill Ijja.jl lil 

^LaII ^>lkjjjdJ <jl ^j5LaJ ^Ai-clf^ AjjUal d^LuA. £-0 ^Ij3j JajjLJl 

jIajjJI . ^jI-axjjiV JJjla <JxC> lij ^^jJajVI L-J^aJI 

dj$J £ja ^)-gj (jj-Vu^ill lilaj^ Ijjl jl ^A cillj LS^ J^°Vl 

^ Islj^V ^j>» fc^ilU ^cawUjjj cJjVI ^jJluall Jajkjoi (jU (Jg 

Jc. ju jaa! JjVl (jj^Jj^all li*3j 1 x.lic. AJlL tilli ^^jpj (. c<< ^ . Lo 

* 

jIuiaII I ja (j3^° jI-^aa! liT^x Ujji i 

^jl LaA JIaj •c^jVi J! (jj.Vn^ill Jl^j] ®*^- c 'j j-ils 

Aiol£ Jj£j .4ial£ A^Ua (illaJ Al^-aj <j£ljuJI ^jAL^aJI 

(J^a -4^ Cf- S ?" ^ cs^i 4& 

$.1_jJaill I_gJtjJh^x ^ic. cJaSjJj d^ji^VI dA&j tAl*l£ AjsUa 

.^^j^ajVl J—£jx (jC- Iaj_xj till A-bouIlj^ 

. J-axll jrllj] Jc. S^^aJI ^_gA AiaUa]l jli tAjjlLall d^A 

A^Ufl ^gil (J jWj Ajj^xxSJI AiUJl o jiA jla J] (jj.VUrf-ilt Ja^Sbuj 

4j£ja AiUa I^jc Jjijj tA_£ja. AilL <energie effective Aoki 

j q ja^lx S jjIoj ajuj6 a^ . (a£j-JI ^^ixj Aj£ energie cinetique 

. l ac. 1 k i~?\ \ ^wi\ l IaJUJ] I x jj 4jic> ^^*-3 


^gic. Aa.^a.j 1 a 1I diljjSlI S^&Luiaj AjjI^j ^gJjJlc LoJac 

^5iy| ^J$A* ^l^ajl Jj (Jjj-a^ll cduij ^ic. (jlS jij tAJjlx lIjUjOula 
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Ajtjj fu a. ia.1 JJLaJ La^jfr <jl 4£4l_yllj iJa^i Jaj .AjUail «^A h<-> I^jxj 
ajiA (jU (Ju>La-a Jjla jJuoiaJ O^J^-ulll AIjLoII 

S^cLfl ^lill cs^ £-jtls 4 JjVi (JjTutuxll ^jJc. £^X-lLl SjJ^Vl 

JjiA <jli£ 1 ■* tdLj t(jiUajVI “Ua&j ^UtJjl J^Lu ^J] IjJ^)53 

.(1.5 ^>^1) (j^LaJI (jJJjfuaAll 



1.5 JS-*S 


^ ^ jLuuli Aijjxafl Dj£]] .^^lfSUi <Jj 41 aH ij^aJ 

.(tfcjAj ji) <U*L £U2jVl 

^gJj t>Lajl (J_pIG Sjul^ll AiUall J iAjjjusaC. AjjLjja <*L tJtL 
AiUall . <LolS iSUa ^1] 5iUall (JjajG l IL AiUa 

^A <aUallj i JaC Jl ^jjUall ^A <lftlSll 

(jl jA 4£j|j jA La . J-aatil ^eGuj La^iC* <C^juj Jl>Ia, <j-a ^)AUsuG ^jII 

. Jj LaAJlsJ <Jjajj j ^jlJulaJjoU <5Uall (jjlfLili (jJ^A 

. ^UU 4_Lli j AjujjxLo 4<jj^a oLi^a tAjfta. t 

^jjSj Lftjj c,Ljjill UjujIujI I^jua Ij^ajSal ^ic. ^-mALII (jjill jjSjjl^a 

^j-a JjaJjJJ <itl^-a V15JA L^L IgjJ i Jai^J 4dUskD .l$i£ lg_La ^aV) jA 

‘ 4 ^^ L> 4j^ V .iiau ^ aL^vwxIL (jSlj < JJ lA^kl 

. CLilSlSaaJ J j^ j] <Luiij j jTut^ll ^J1 LaLaJ o^II £jj^j I jl 
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A_]^)2kJ .(jl£x JS cAdii* CoJ)A>L^. tUilJ IgjJ 

* 

j)SLaJ .AiUall tAa.jl lg-a.j (jjCjjJa^xll j t^lilljU (jJjlxll (jjjjj jx xll 

<—fljjau ^l.\VnuLj .duU = A_LqI£ AiUa + Aj£^)a. AlUa Il-JjSj <jl Ijj 
4ilM j jjjjii 4^'^Luull (jiC- jp^d (jjjta cAJaLuoJ (_}£j t(Jx*JI 

tQjLul 5-4 j-ujLq 5c- Ajjjdax AIaSJI JjUj AjL J2kit 

£jL-udllj ^lidjVU Ajjjdxa AJa£1I <jj Luu A uKII Aitlall J jjaa. 

* * * 

. dllj (jx JojuuI £^-u» ^ jfl LS* U^J tLxAAxj Ia&xx dilj jAjlJ 

.IjA AJjujLujI dlujJ dll j 1_UC-VI aAA (jli jxl j)X (j£j lx£x 

* * , 

jAAJ V Ilia Lq jg flx dujul AiUall (jl ^A co^)£Aj ^x jA Lq JjlixlU 
AjI aU ( ^JU-ajJ AjC- jxudll djJjl Lq lAAj ) j)AAll jAUd j)l j|flxJ Lq 

* * * i t 

^ AAjiaJU .Luj^)juj Ajjdij /jxa^pj IdU LUjI <jl ^jc. . laAaJ Igjlj ("^> JUJ " 

ddl£ (_]£ ^ia tjj^o (JS \ 3al jfifi ajSLII ddl£ AjjaJj 

(jjjjduudl Q±i tL-fljjaull j>£ud ddl£ Ajlgxll t lc.lfljjl Jil Aa.xxaJ 

- * 

jldc-VL Aa.VI <j-a AjV <> ja$\ ^aL ?a^)AUall aAA ^jjxAj i . j)Ujlxll 
^3j t iLTi LjjI Lq |j]i .dA£l£laVl (J*Aj * Add AiUall j>x 1* ja. J ^51 j 
.AiUall <jx c^Ug^Htij dll^WVI jl /j-ca^LdLudl jx AjLU t AiUall Jaia. IAjx 
JSI AjuqISJI IglftUa jj£j cLua. L_fi3jjLi S_^)£Jl (jl j (jl t-iau dilj Ju_i 
. JT V (_^l C(jfLaij cdujadll A*jJajlx a^)S (jl jldc-Li c (jSxJ Lq 

AiUall Aja (jjS c^ill J* jSIuiaII jl I (jl ^L j^ill AiL JUu 

* c * t 

^ill £jJajll LqjJ Aa-U Alxai IdLo lAA . IgJ LuaII Axjill AAqI£1I 
jA lAA . (J-qjJI (jx ( Jvu Lq JSI 0jjj dna. tUjJ AjxldJI L^aUa AxB jj£j 

.frUj^ill (^i ^jlaxil ^^j-aiVl Axlidll IAjx 
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Ja*JI JlAiU jjc- (jjijAftTill (Ju^Lk (jx tQjjxlx l l <jl (iLuj (jj^J 

<Jx*JI (jJLi ASlXc. \ jxlSI iAJtyl (Jx*J t^jLuojVlj AJajdjJ ^a^xll 

0*3 m L$0^ A^_a. O* djl^a-ll Aa.j*}j i Ag_^ ^jx AiUallj 

<jx (Jjla £jJajJ . Aplc. bjjfljj AJaJjoU A^aa^LoJ lAiil iA£>L*JI £>j\A 
£—fljjj tdi2jll ps**) Oli . (ja, j pUaiu j^al! ^Jaxj ijJfl ^ plxll 
id jlaJI Ja&a. <jl .^j*J I^A . ^U-Aij Ajja. AS ja. l—bxa lx jx&J pi_iaxJI 

j? 

^^Luill plxll jla j . Jlfldj! £x 3 L^J^ 0 tA*3ja pUaiJl ^^Jc- ^1x3 ^*ijlx 

* * * £ 

plxll Ajjj^aJI AiiUall .plxll jla»il A nax AiUa cla.'Ln%'i lit .1^-xC- lit Jllj 

. f . 1 U» 11 l* nflgj A fuu cAjfLjliux AiUa Jj clil 
£jJaj dna t^uaC- Jl ‘^ a .^^JajJI tilli !vtj 

55 

: JjL UjilS iSjjiil aiA -lajjjlx ^jx J£ 

d^A . A_! JsuaJ ^ill ^aaJI Cj^laxj DjI^aJI Aaj.} ^glc- cJa3jlj jlill JawjJa 
jLslI ^aaJLj JaxjJalt c_J^Ja Jx-ala <jli IflJjxaj ,^j]| 3 jjg toll AjlaxxJI ^A 

tl^Jxjkxa ^aaJl jl£ LJS . PV= NRT* .S J jrJI S^.jJ Jc V) vjfi_/u V 

55 * 

. J jJlaJI Ixil J jlS tjlill la» k>> LoKj t I Q*& l~iir t>ill <jl£ 

* 

£2^)1 ^jSLlj . jlill 3 jl^)a Aaj.} ^liujl jA lij c>liaiJl ujl£^>a c_Uui 

" * 

lij 2 l_L -JL. .3jlj a. * jl laC.1 ^\ tAj^ juaj Sjl^ja. A^kjJi 


Jafia. IjUx U] JjL .plxll jl^J A-lajxl^J 6jl^^JI 

Ix^jlj JJ IaA^. 1 (Jjajj ^jl ^jSxj (JxjiJIj 3jl^)aJI J Jaillj AiUall 

JS5 

^jajxll JxjJIj Ai jjl/">xv'I Sjl^aJl" t^jjUaU ^jt^Jax 

^ jikVI JuJa IxAI Aa.1 AjJu Ij^a.) Ix^jc tUjJl] c_ij^)*^o C-JjUxll 

. lx^_lauujj AJli 


.<—AlijaJI ^Jic- Nj tCulj jA R <JLu 
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AaLL j AoS^a. AiUa (joj Aju^Lia AjC ASUall hfla <jC- In'lVi 

ijOJ iAjjl^k AiiUaj AofLljl£jA AiUb jjOJ Jjaull loA eJLouSjj 4 AAaI£ 
<ja *3?“* • ^IjUna. ^IUa 4jjVl aJL aJI J LaS (jSij .ajl^>a.j 

aAA <j£JJ . Ajjau ^aII *1j^Jl jAaII jAx-a (JjA. mm! ^AaluU Sjl^pJI 
(Jj^La (jl jA tyayyo jA LaS Jlollaj 4 Ljoai AiUall L-jUaJU dll jLaoJI 

.Jajfta.A ^A "djIjLwtk + (JaC. + ajl^a." 


:k,frL Jafl 

J tJaC-l_jJall ^A (JaxIIj aJ^aJI joj CjliL)Lstll 0 A 4 J AaJaJI AWI 

(JalA_II *(2.5 w* Jajl) ^-ajOSU AjI Jajujl J (jl j—£ Afll»a AjI j lam l 



2.5 

AoSjaj LVj«l jaJj JafrUall Iaxa 
.LUij Aoaa 


t jL xlU Uj_ Iaa (jj^j (jl 

. LYjA joAj (jLuiJ (Jj^qa ^ JaJl 
AiUall .JacLAall tiljaj jliJI AAaj 

U>^ «A Jj-^ iuljJ 

p 

Lai. u» jjAj c_jV jAII .AjSojISja 
AjuAs^a Jl JjjlOjuj ^ill JaC*LjaJl 
ALaaJl ^slXm u ( JalLj . JjVl 

J—aAl AojISLaI <ja AjV ;Ja*j (jl 

^_j iJact jJall J jjaLUl jliJI 

* 

jL__ aC j_ajj IaAjc. Aoa Aju Ja 

Iaa . I jl AJajS ~ JaC-LAall dL jalu 
, ClilaLij^all aIxSlj La 

ajial_ill 1 a_ia j__A IA_A 

S J_i A_ajj 46jLuJI J .AjjlaJ 

i 

j 
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•Sj_£11 A ju ^kJ jIjlSI tt. i\m \ iaC-ljall . jla£jVI dll-lab jliJI 

Sj> JjV lUJI - SJ jaJ JjaJll >J JIjlaII ULa -Lc-lJall Juu 

^Al *djl&' u«->ll j (j^jfill 4 jJ)£^a]! AjoijAaII jl clnaj <jC.Lu-a 

1—$JL)Qa (jtj -laC-l_Jail JjJlJcI i4aj,^H (_£^>j£]I 4 tn.Vi^JI <jjnj|jo 

X CjLuSqII aJAauuftll 4 -ujjAaII c_dUa ^-ajuoj La£lo tJaC.1 jJ ail ^oI^aII 

.(!cjVi*4! <^a J jg> ^' j*j) 


,>t JJ 

4iiyi cjV ^ajj 4<J-oC- — J^aJll liA 'jl^aU UjAja. 

* 

4jjjj*<aJ 4 fUl I AA> ^jljx j . i *1 o ^p, A*<».ii *.\g: j ^Jgj 4 l^o^ aC< 

^jSj 4j| Ic-ljC-j jJ^Vl ^jl*JI (J-a 1 -Ia.Ij 44^Ll (JJ^J 44j^ala AjjLjlII 

f * 

4j*alj jja! ^tmjuAj ^ajoU il^k ^uUJI A lauajJl ^jLlaII a*J 

* 

.4 "v .>il j 44 laJujqJ l^jj ?4jjl_ix ^^aLc . Ija 4^34 JjIjLuia. 4jojj-qIaj 

* 

J£j 4 Qii^n \\ I^jI i^yAj JjUll ^aj O* (Js^j ajI^aJI 4 4sUal! 

.4 'i^aa jj& lit 4 jJjS/I 4£jaJI j — CjI jl-uiaj jpj <Jjaj 

* 

»«UjS (3^ ij clAjJalj^ll ^I.^ViJoilj 4cdlj qa IjLuC^li cdlj £-x> j 
Jj^aJ ^jjjjLAiSVI ^a*j J^jl Lo-li&j .4aUall <jC- Jlxi ^1& J)Laj] 

Ij^J j 4 0 JS 1 I 4jI J5 (ja\ jlj aII £^a 1 s (jl£ LoS 4^1& J) j3 

Jc-li 4 laJuoull ^jLlaII ^pvt 1 li^Uaul JLxUjJ^qj^II 

. ^cll ...4SUS] JJ&j ^4cajj) alJaj ^ajjaju ^jC- (j 2 ija j^jSI 


(J£Jj l^AulaJ JjLjjx_ucsj I ^allxua! 4C_fi jjjl-q jA LaS 4 j c4 a^ a tcjIjj ^Ic. Ijlk^a 
^ ^ ^ 4j4U^iiVI ^4 Ua1I I J& rf* 4^1 jll <JU1I Je. JUi 

(JSjj 4_i]l£JyU jJ c^LaUjJjajIII ^3 14a. 4i&JI t^jjl jjII ^ ^Aa j c43jjiall 
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»UAfl ^ SjUI UaJofl ASU>» 

; ,"■■■■■'(I Aj j j jpJl AsllaJl s La *4jLLaJ! (j^jC Lie- L^ailudi 

dj^Lcliull ^j-al ^di£L> ^jji i(J-4Jiil JjJjoj dla >aajj 

(jl^joi 4 Aalia ^]jj ;C + O2 -► CO2 (Jc-LfljJI lJ* AjjI-uu£J 1 

1 -i AlSI La 1 jiA J dilfrlmJ (_£jaJ dj^X,Uj . 1 Iojol^ (Jjlg 

Sjl^l (j*iLS i^Sl^lL 4 At . ^jic. ^jail!l]l ^jjill <■ fliAno 

QJUJIL 4 ^ajuiJ Si 1 SJC'Lulaj 4 AjjLuuSJI el^L&Uall qC. A^jLJI 

jj dj^Lc-UslI Q^aju dul£ ijj Ail tdljjj ^ <Calorimetres Ajjj^ 
JA JjSm 4 L_i jLuSI AkJj .1 $ nA a) ' u jlj AdUall 

a]Ia. Lo£ 4 (1 $xA^JLujj^ exothermiqdes Sji^pJU o^dL 
endothermiques — S jl A^U l^ic. Jli^^jlill jl^i 

. Ijj 1 ^ AXal -,|i. 

^ gr 4 l1iIjJIj 4 ^Lu^)J (jjLujjLo 

444 Aj .^dL-ojSJt dL-ali ^ ja j5ll jill Algj ^1 

<jiaau -13U *A O' L L—u jiuI ^Ull _ /I (Jbt_3 j Inn Vi 

(5JJAJ :^Jt!ill l^3r ^L-a ‘Ac. jaLJIJ Ahi.ill c-jjLadll 

JpUu fUu) jl AiUalt I^jIj 4gjljrtjStt Jj*&]| 

^ Akillllt dijli 13) ^jL^uS Jplij uj^aj :Luli Ia^Ij j ajS 

lit .p^Jl x& jIjaS djULb JmsIa (ja ^Si AoILa^I 4iUa 


AluulL (JLaJl jA LaS iljuaUa Al jj 4^aj4j£ j'l j-a jaj .l^uJu dot jail 

pJJ ( ^.jlj^l\ {j}\_yL^\ . trails jljal (j^Jj^ll Ajjliall A&U 

. La^J^ ^ L_Ajjyj gjjll CjLaj^jS/^ 4 ^ ^j >.i>a A 1 JnttXirt a^S^a* 

. Ifl-udi ^A LajJ L - ai\ ‘ jI jaI! ajl ja. ajL j ^t_4jMij 
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tiLjlSjxll 1 Ajlq »UxjSJI ^9 IaSAj ^1 iAiUa (Jc-UJI 

. Ljj l^jsUa LoAic. ^jj)l j3 ^jj£j ^ Iax (J£ 4 u*"\\ 

<xol£ AiUa AjjLuu^JI aI jaII 1$jj02U ^jII AuLklAll AlUJI dboul! 

AiUaJl dAA ^)A ^ulkj IaAJC> ?4jjluAj£J1 U—LylC'lioii C-iju! kn /jl ^j£LaJ 

is* UJ^J 4 UJ^' cf9 ^ \ il 

^jjaII <ilH j\ . JjIaII (^ j^ahaII ia-lfrJ 3^£]| £jJa^J JjIaa 

dAA IjJaclj idjljj^aJlj djill 4j^)Iaj 1 jAajC-I 4^jiu^}J <ja 

^ & £ 

-Ljujj dil jUli . tLjj^^ft I Jjjsuij ojLJI ajjIUJI £A j*Uaii 

Ijj Co^lj^a]l dAA 4 <jjLlqj£]| Jajlj^)Il dAA .CjUjJ^. (JSjj!u1 (j* a*JJ IfrjAauU 

JlalLij Jajlj^ll aAA <■ r iau 4 cIj!ja 1) . AiUa ^jjAaj ‘^J 

4L-L2hJ 4 <Jj£j CAljAll jJ^kjj ^ja> liLSAj (J^l (j*fl villiJj . AlUa Ajljp 

* 

diljljpAl ^Jj ^jAjg ^jLkJI ^ja 3a]j3a]I AiUa]l .3 aJA 4 nk mm 4^1ja 

jj£j <AjI jlJpAVl (jji c_fll£ <j!LuA Sj^ aaLUI *aa CAjl£ IaIj 4<jaIja1I 

* 

• cJjjB 4aj\Jajlj^)ll ^Jaiu IgAl 4* n% j 

<J^aA ujaIjAjj 4jjLaj£I1 lAV^ aAJI jli 4 Aj j^>ll dAA ^jaxAi 
JS ^ .AiUall qsxaa) Jajljj *Laj1j 4AiUall Jaul j^jll 4AiUail 

^jkuuU i Jjl\ clL^lclfi-Jl cAIUa CjIjUIj *l ^^aII fjp, ^>fxJ 3 ^a 

^ t$L*a Jaj 4dALJLl ijsJl . L^likjuJj L.L>J ,^ll]l Cj^lc-lfiLl]l J 

a si un r ^.u 

AaLLJI - dAA SaUI AiUa ^AkHjoU lJbjjoj ^LuAyi 

jsi 4 L 3lj4A.VI ^ l^oAklLuilai j AAIjaII (Jj— aJ dAA 4AjjLj^lt 

. jlx-alklj l^JJ AjkAjuj ^all Ajj^ll) AiUJI ^CAljAl! l_i 19 4^ u^ikVl dllj 

. ^jIaajS Jc-liij Udl£ (jmj] 1 \i4iH /jl ' ^V 
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tjjAUa j-Ijj Q# ujjjSJIj <jVI AiUal! ^j$do U1 ^-ojuj 

* _ * 

IjuIj (jVI (3^ u! j tiliAljjjj^ja]i c^LjlSj^]! :Ija. 

V^iUaJI ^^A Lo I(jVl <—V IjjSf AjI$J <j& ^jjJUjtJ LiSjV liil 

Lu£]J tl^Ju Ip Jlj 4 " iLa^l <o AjoUj tlgjiaLd^l L-jLudA. cI^jV jdj CjLuia. lil&Aj 
jJjja ^43lI) jIaJLj ^OGjujJ Lo lg-Lo Ij^tk Lul . Ig judflj AJafoll lg_Lc Ul jV 

.fl^fcuoll y±jl\ AIuiLuj 


YAiUafl Qdt ibSu jA La 

£0_^.j ^_A Lo3 .I^jVj^Jj AiUaJI jftjWuai Lul jjSjj Ula 

*? 

IjjJ 4 urIjj tpUjjiH ^j-o jA CjI^ jll J yiSUall 

JS 4(3**^ IL$-1 UjSUall Lo£ jJC- 


^gic. LoS (j^J 4^aJU .lJdjjLuIIj ^LqjaVI ^ Lj InUnj P^jjj 

^^Vun) AiUall <JaJ 3 ^ I«^Saj .CjjJu jS ol-i^j (jli 3 °j^ lJ^ 

— JatjLil) 4 jIaII X 4 ® JiJ^ *erg £jVI J CAj ^ 

<LoaJI . ( x_iJaj Idl Lo£ 4J^aJt ^A ^-ioja)^)]l (jji J 

Ciajl! 4^1 jc* jL^ILj aL£J1 4 jLaLj Jl^aVt J ^jjjLoiI AjlLaJi 

.(ajjIj 4^1j& 4 jTujVuh) CGS dijl£a a aj.^11 aIo^JI Lol 4^MKS) ^IjilU 

lAjXj^J Axjlj SU^. IgJ djl jlxJI jV 4^jd J -IiIAU 1 La 

j? 

A *J liil 4. n^Jl LoJuj 46 ^lilL 4 ■jLgAA. ^_i jjjJjLlAjSJl J^oiuU !vl!Lo 


— ^ISjVl aIo^J) ^ISij J UJ^ -CGS IAJIl 51 AioaJI (JaxJuujJ 

.(^Jjl...6^>JLll]l 4Auy-ajJl) Adjta^Lui 

aJj^] ^jSLoi JU£ul J)> xoll AiUallJ ja 

— Ac-Jxjjl (jc- (JslLolo ^LlaU jAj . -1^1 j jda AiLuJuol JL^.1 j ^ >L£ 

# . . * 

0-l^.i j ILj Ij^A *3°^ LS^ C5^ AcLLojoiVI j^j\ 
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•L>0^ Aii*]! cA^UaluiVI oJA AjuAa 

* 

oAA <Jj1s (j-° ^cjjj C^A® jA (jbaj^l 

^yajl aJisJj ic-UadjoiV^ gjA ^Ull AfiUa]l til .Jal^lb ^jjjUj <cUtTlujV1 

^-Aj ^Lbl x JUjLSlb j AjjISII X -bl ^lb LJojI l$jc. jjjjuII 

.^bj^£Jt ^jjjI^ 3 £.3A JuC* ^jj]grk!)b La£^ AsUall Ic-jJuuj jp£l oAyj 

^)£ij (jfL&J ^jlAjLall liA £a (JjVt i-AA J^bfc. (ja 

l^JlLuit 4 il^aji £&) j vjip dj4llt^ iilM :IaA ^jjlyuLail ^ubb 

jb£JI l^la aajIj .uii jj ^jjJ (j^afijj SiUall . ^jaVI ^ IaIa^I Jj^jj 
l_£JlA A UdSila Ajqk^Ij^ll Ajfl >11 <J£ jU Ia$Jj l5^ AajujLiaj 

AiUaJt aL-ojSI . tAAjA^a q\ >n^'ij AsUaJI a! k^aJ a l j AlUaJt ^ja ^JjI^uj^/I (JJiij 

.La e-^g-iAi ^Sk^jSb (jl l_l^j 

tasl 
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Oti ft 




jj&VI ji&Vl <■ flLu^Vl iiLi (Jj^j ^.L^iUI 

4(j^jj^)J Jjljjj (Jla Lg£ j .^jjoC- £jaiti]l j)^j£]l U-iajl A- I aAI 

(jC* (J^usqIIj (j^d 4 CNRS ^^iajO cljjaalt ^J«li5l (Jjjjj^II 

/wntl c.ljj^SJli j - f. 1 Ij^joU^I Ijji 4jLXjulllj D£ l | 

.^jUjJt Jio Aijjxx l$j] . jjjjUl jl Ajc-lauiVI Jj* 1 !aj^x laLi&l 


(jS-aj 4 -Lilt ,il>j 4Ambre ^u*Ji < - n>^ 4 iIjL AjI laj^>*-o (jl£ 


£A du^p. 1$ JOlftj 4jJAj]l .jUuIl jjx SjJu-O ^Jjjj jt jUc. 4. vS% O^aILlg 


(_$^)A ^ J C5^ ^ LT^ tLiJajI jliC- 4—li jj (. t v w Jsla^Is L- jjjJag 

(JLqI> ij Ja^V .AjaJuijJt AjjL^)$£JI jl 4 4jA.La.jII jc- iLu.Ia 

^ £ * 

4 4 jA.nl ^11 C-Ij^^JIj AjjAjouJI ^LujA^I (jl 4 L&jIjuJ 4jC liliAJ (^ill 4(jj5£jlj3 

(jl 4 fljflA (JjJa&jj 44jA.lAjll AjjLj^SJIj 4j jajjoa]! c-UjoiS/I l - J I>j 


jlajI j 4-ulUlj 4 jajaII AjjL^^JI ^j^jLg j^jjI jfia 4 c-jjIaju 4IjLu&Ixja]I 

4_iJajla LgI (j^£j 4_LuaLaJ J^j^il (JjLuJI e-lj^j^SJl (jl 3 j£a 

•(LlaA 4, L^^ gI Ij (j£j ^kl (^jJljJ ^4 -JLujJ jAC. (j* ^1*3 jl (ajaja) 


133 



JUI lAA AjUiia uC- Jjill ^4 L-ljl^-JI C.ibC'j+u 3 

cJaLuU^I JjJafij &^aUo]| <■ fl\ ^joituiSfl ^jLuull (^A^J 

^jt 1 A& AA9 .AjjLj$£]) AjjUaill 1 j]j 3 j^pjLmll ^JUsu^l 

(jjluaijuj 4. JUxjJa J l-Jjjoix La^jjj AjJaftllj 

tiliil a] &aa (jUij (j^oj .*Lj$£ ^jIaIjj 

(JUaL^jj <j| Jaa^b . j fAU ^ Jj^aS 

(Jjj_j£JI jji Ajuiftj AjjUaJl liL-oj I a] JjUAj . o^iLu 

^jjjIa /ja Aj^j UjaI (jl£ .(jlailAuu 

^jjjULo I Aja Ljajl Aj^aall oAA ^jAal > la AjILuJIj 

Jfcftj sjil! jjaSoj jauG sIaVi ^ *electrometre 
.(1.6 cJSji ^lajl) ^jaLaxII Lljj (JjAjS A^lA t£l]A Jj (Jj**a^U 



* . 

U£j ig jKj'V gUIjUld jljojJJL* gljjS (jtXjjLA )±A 

jl iAjjUaJ g^SL* jl g-uaj-a gnhft j gJJjSfl 
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AiL-bJj <L»L) ^-U^> Cjr^ ^ tlllljB AjjUaJ 4juala. ^aAl 

SAjuj Cj|j t (^ jy ^ jua Ijjt lWj) cs^l W*^ -0 

Sjii dil.iaJ Jl C-Ol ^Lj^J^JI ^jp CAJj-ill jli dllj (j-o 1 jtu&l . 

^ # 

(JjJaij jJaSI Laj^jj (^J^Lo Ajj-IjI JLgC- 1 (JjJafli .^LoVI J] l«ia. A-olA 

. Jijli JjjISxo 

(J;Ul£x« 

J UJ*V U^ * J*C- (jjjall <■ ft x^a Vu J 

<s * 

Jl^juall J J3 J 4 Jlj Ujdf* l.lla-o J-oaj (jlS 4?^alc. (jJj^J 

(JjSj (jl iJabail <il]j £Aj 4UjLijJalj^)ll ^1 AajU Jc j^U 4jlLa3l 

i Jalj JL Aj Jaill j AjjLnLull A_J*JI JlxC-Vl Aa.1 jaJl ilna 4ljja LjLjjS 

^Lajjal! Jl JujIJI ^j 2 (_^i3l jA Ail .^J*JI J Ax,jj Jh&Vlj 

.Aaajj^ill SjJJl Jl <illi£>j iLft^a Jlj AjjiaJI 

(jl SLj SiLo (jxi J^juxaiC' . Uia. (jl£ ^-oSfl (^ilj 

CiUauoJl o JA (jj^J 1 ^nu% (LjjUkJj jl lail^Qj J Loj AjjLj$£ Cjlia. >* 
! jUiljjj jl jLilalj La^il Ja£s ^JJJ jUjlaII 1JA .4 ana j! aJjIaLo 
A j-w joi ^.i.« <a to . 11 ^jaJl Aju^c j)-o A Ijlr* jit Ajj^aLaJI o JA ^}A^a. 

(jjj Jau jj Jill A-JjVl A \ w>laJl d^A j><G t-2L>Uaji V ( jli (J L>®J VAjjLj^S 
iLmj <jl JiljU ^UaJjujI lx-n AjjIjj$£]I CjIW AH JjLoaJI Jill 

J 4$Ljj$£JI Jajj ^LuaJ : ^3 <. in^ J ^jS-4J A_Ai^ali ^Lui>Vl (jl 

* a 

(jla ~'bjL=kjj jl — UiLuj dllui t—fljia (jaui lijj AjjLjj^SJI djUa-juJl Jajj 
JaIj V ^Luia.1 jl 4 Alilj l^jAAri'i 4^JiL^A (J^jij jpxjuoj ^>^VI 4_i^Jall 

^3 ^AaJjuiJ Lo SjIc- .^juAjui) jiiAi jit IJA . aJJjIc- 1 ^ 'Amj j ^ 

AjjA j (il^Lui) »l ^aotjl jj£-oJ j liE^Luil (JjliiJI 4^ ut. 
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JJC qJ !<JjljLjJI ^I.VVuhI V JU^lUlj Ail JJC t^A_lllc. 

& 

(jl£-aL (jlfl til La Ai^x-ol JI^juu ^3^)j cdli ^j -0 IjUjc-I .c.Ij^£11 JSU 

. Jaxj ^jSj <jl $Ijj$£JI 


(jjj A_l^ AjjLj^£j Aj^auudx d jjxjua AjjJ)^. lixjJaj ijj 
L-fljjuj Ajj^aJI ^jla tL-JLui (J^Jgj UJ^j-a Aj^auaua LaAl.1^1 

£_Lsu L_fl jjuj AjJ J>ajl J C*1J"VJ L. vV>J1 1-lA <jjfL tA_JLaJl A tjjulM 1$ ,1,Wl 

...£jLu£j l^jt lit Ilk tA.iIL.Jt A^jLmslIIj (Jjt ^Jt Ax. jL.Ha ^LJaaII 

* 

Sjall &La .Sj3 Ajuj jUu> ^gJc- Sjjl5 Ajj^aJI t t vWl L5 lll $Ijj$£JI lij 
(Jx-aLaJ AjuIj ^^-3 JAJISjII Sjj&l aJjLox tLljJaljj ^A rjijjjLjj^ j/lK Jo 

sf 

Ac.j3^)a 1I AiLubJ! Lu£c* A j >All n^ftj t (jiijjlj j$£JI >*JI 

. L_La^Ij£ A-Lua1£I ^ill ^jAj * 

^gic- Sjjla l$il ^JlAJ l^a 6^ LflLJjl ^)JU-Ij £>jS jljJ dijl£ lij 

s' s ( 

AiUa La£ tAjJljj^S AiUa Jja.j til c_iajj L<ua t^Lac, aIjj J 

AaUaJI UUajL-a ^jJl jjjILJI JS J*ilL . A jSjflSja 4iUa J AjjI jajS 

AjjLjj^I A.Wu>'t i-JjjJa (JjjLL ^Ljj^I JxjJI .^Ljj^JI ^ (3a^ 

<? # 

JJ 110 6- JAi) <^Wj^ JA l£1 Jjj Aij*j jtlliLaJ 

l£>Uail ^Jlj dJjall ^a ^gjL^SJI <j^a£]l (j^>a ^U£ .^dJja 220 

djC'Aj La jA tdl3jJt Si^lJ ^ ." CJj&ll" £jUJI I ^glaC.1 1^1a 

S^l j ^ A ISIlJI A W u>tl Axa£ Lot t<Jj9 Cy* IaIis^c. jkj tA^Ua u *iVt 

(jU jSll dLjIj Lo L-baia. jUilt ilut djc.a1 La ^a t^jil 


.juh» AiLoui ^A ^gllt AiLouJt ^JH<1 t-J_JLa LajJi (,, ; 1,t>il Via JjjlSSI 11 a 
^aJuJt lit jA .CjUa-uJI Liau) ^^>i]l liA qC. ^n*lll ^j^aJ 

.A W tall dA^lj (j-a 
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• ^P =Vl) D^jaiiLs C-Jj^Jsax AJaLaU (J£j AjjLj^SII Axl 

^jjjLa^ Jaljli-Aalb jl i^lalj 1000) laljLSlb j\ Jal^lL ^UaiuiVI (JjjIaj 
^AAatj bj^jJa-a (Sj 1^3 1 ~ Jaljl b! < ^if-a^b o^jali ^jjIaj j 4^Jalj 


Al j^jjaj *Ljj$SJI (JSoju V tJSIjjll djC^j Laj3 


C5^j 


4D^La]I 


Lu \ _La JS . qS±1 (jjjjjb^^S ^1 Jill ^9 LaS 

JSU ^Lij^£JI jluil aA*i .f j jjjli ^UjAall ^ 

-V=RI ^A j A-ajlLoll ^glc- LajjuaLa ^ jluu 

JjLujj ^Lj^SJI jlull <jaj l g ■>jaAj *La£l "wall ^jjjLiiJlj <^^aJ ^jl Lil <jS-aJ 

Lais (jjj Jj-*aJ 4-J^^I JjS) AX-jjnU dl^)aSj JlLuJU . 

uj Jjj)j I A^ajtLa Cul£ Lais J I jajS jaJI L-J^joiLall (3^ U 1 ^ 

dlliA ^jjSj La-lXj .£t]l . ..JLSS C-a^j^M <*-Ajl^a> £^a dllSja.^! ^1 4Ald5 

dllaJ L-flj-uj Ajl ij Ajj» ^)-aJ JjLuJI ^jji iS^-idS A-ajLLa 

3^)43 .*Lj*SJl ^3 da^aJ Ajoiij c-^-Lil j . ASsUa L j-a Ijojjj 9j j ! 
I^LIL (JjLuJI ^bljiH aIjIIL Lia ^^lui-aii 

jLult SAjIi ^jlc- L_fi3JJJ J^S jtjj IA-IAjj ^dll AxlialuiVI . jLnll oL^ 
03.^ ball Axl laltuVI oJA clijlS Iil . (JsLill 'LajULa ^ic-j Ax j3^)ja 

dll* all jXJj^aJ ,jl (jS-aJ . ^L^SII dlLwJI Qr% *oU L_i^jui L$jji S^j-uS 
^Ajjalll^ AAa.la. 3 ^ A-jL^JI I« 1 aa lAA . ^jiaxU ^-aai (JjaJjj LaAjiLa 
AS^a ^A ^U^Sit jLuJI jli 4^c-jJa j\ AjjIjJ)j 3 Aij^iaj .AajLj^SJI 
CjI W Milt dAA ^pajjAal o jLuJI AajU^SJI Calia^uil 

• 03 A ^b JlaxJ' 


qj$j blajQj V(jc. ^paJjjtHiljj P=VI j V=RI elulS I j] :A1 j^-ujJ (illi AxLiwa <jS-aJ 
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tjiajSU yjli (jj tdUlAifwll ^IaJII J>hImmIL tU& Aifiiij (jl 

oijj <ja a_jjll ^jl JjHj ^lAs Ijj ^jHuu] . IgJA JjUa V <— jVJa] Uulc- 


3jjiu-tfa dUjJ^. ydljjjSSl] jjJu IgJ^ A_l^ja 4 ia. joi Ja^j 

.^hj^dli jLull JaI I^J cliljjjjSJyi .aJLuj AjjIjj$£ <,** )\ Wfc*i Jaaj 
^lalju Jl&l jil ^*>iV: tAjjlj ^II^a <JJ.AI jilt £dajS 44 - 1 I *-0 
A^Liaj Aic Uliaj gjill jLuVI "JjdJ cijj) jUjVI 


JjSj oI^aII ^ 4 l£,>A J^> jjd tl^-uifij tujljjj^ryi .(dlljjlill 

^xLjjugj v cjUjj&iyu tdiiij t<jji tiiijjjjSjyi (jjj cic^L-a3i 

* 

dilia>ttill jdju (ji ^jinTutn V ^jaII &^A . Ig-LLujI J£^>a (jC- ljA£ jl*dVI 

^pa*j (jli y^^a.1 <iL-a ^Loia.1 .Ujtc. ^Ljd^.1 

* 

6^£J JaLjjVI AiixjJa (jj^J A.uaillj 1.1a. Ad^jLa.) tljljjjiSJyi 

e * 

^LA> >M ^Ull t>|->Vl fl^A . I^jLlxA £A . . . ^LlS (JlSojVI ^jKuul IjJ 

.|c_j ^)3 ^jc <lib l^Jc> JUj^ Alllj ^A AjjLjj^SJI dUadJl Jlfiojlj 


3_JUj <ja.^a]| dl la juJI °^l UJ^ j£ 

IjjJ . ^>aVI ^HQXill l^jJaxJ ijjLujdA CjLia^j cAjjUoa J^joli UJ^ 

(jjljall IjA c_s^)aj Igjji tLo dLajI ^3 ^<jjj5£l]) AjILa Alauai dUxjjl 
Ia£ y£l)j jj) > fVi (J^aj . JlaJl 11 a JaAj 4_l^.ja 4_l^jo) dL^ 3 ^JaJj ^1% aII 
^LaJI IJA . JjjttftU ^)^Ijla]I dj^^lA <i^ja Aj^-iai ^jl 

(jAj) Ijj>^ IjLaa tl^jA tdiljjj^SJ^I Laj JaU3l .^Lj$£JI 

» ^ # 

jSaAia 1 A£-^jaU Jlil t jjjS ^Jajj ^JU iil]j (jl ejjjxll 

dlJill <1 uAuj UL^. ^ LoS — dljjjlSJyi c^cjjJjJIj 

— 5j1^j11 oJj^jaII Sj^ll c_)^)da]lj ij 11^jjaxj y,. ul A^^aII 
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(jl jjc .(...IjJjaI UjI£j) JS Jluj 

.aLsCVI Aa^jaII A Wt!).ll !C )\ *1%>till ij^A ^tI^a^M 

jAj tCjUaHJl A^.ja1 ^IajjVI 13a Afl^p. jA jLul! 

AajILJI .Ajj3 jLuJI a-lui CulS ijaaju CjUjjP&I] ClUA <jl£ Ia 1£ 
L-jJaJI ^A 4 A£jsJI aiA (JjjIjC. ^ q^jISj I 4 JC- ^*-a 1 I cAjjLjj^£JI 

\ jiA . J^iaj ^ill j Cjljjj&SJyi ^Ic Aj^ill ^ j-ill AjujjLqj ^ ill 

^ till<WSfI AjIjaJ ^A 4 Asllall a^LuH- AL-aa-alU ^A c Ailc-^/l aiA 44—J-^ll 

s* 

...Vj AjjSUa ajLua^J IajJ ^IjJ l 5^ ul^ l*^^J Aj^)^ 

jIjaII i (< jCn^\ j\ Jlmill Jja jI^aII ^>a*J Vj 

aft 

^UsaII ^H-all £yc A_U^}3 AjJaiiHA CC-1AJ C1*jJaj Lo til 

A£^)^ ^IaI Ac j.1jla AajUaJ £UaJJ Ifili ^^jall£ 0 ^1 4 jl^tnnu -273) 

jUill 

jSIp (jA ajlj Ijlii Ljj^aI li] jSljJ jIjaII aiA ^.ajH 

A*jl^) ALjuJJ (J^juij Ia liAj 4L-ft9jj (jjJ ^I^aJjjAj ^ )J JU AjU cA^llc. 

l.-iaj AjJai^la ajl^3k CjlskjJ ^ic. (J^l^i^U /)£Jj 4^jl3 !a£LLJI 

CJpjuj ^jaC- -Ha . l-iiLc jl Log a jJLU V 1^-3 A-ilc- j cA^U^ll ^ja 

jL-all ^jA ^ic! a CjIajH (j^lj AjISUII aJIc. CjUS^a C iaHj£l 
(JLac-VI 63a Cj^IjI Hj jl ^aIj^I 130+ A^^^ll ^ 3 ) J^Hs^a!! 

* " t * 

IiHajI Cilia Ajjj^Call ajI^pJl C )\ L>^J ( AHCa V^aI 

UjV Ciaall ^jj^CboiA UIjIa ^j£lj . ^LJLa JlU^j LajsUa) IAjIIc. j 
t laj?t aII JajAjll ajl^v CjIa.jJ ^ aJEUII aJIc. J)ja ^J] liU^ajp lil 

aJA Ua <j^lj 4 AjjLj^£ 1I AiUall A9 jIH aLjujj dljAjja? Uili 

# 41 

. liiV '—a 
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Ljljjjuo l_jlaj j£J j l n^Ajj (AiUJl ^bjj 1 n^j : 4 K+ball 

? 

!^1aJI I^A jc JjJjxj UljV bj^Jj •. * J^jjjjuj |jj ilAbjx^A Vjj 


Ajuijlil it att 

dj_& j^bl j£u jla 4<jjbj$£JI 5iLUj aJIaa dii_L L^>c3 44iUi £-$j 

4_jjI j 4<jjj_ui 'giajl jj L &mu£j j] ^^cbx-all jjlnMl ^3 4 jlaAVI 

■ 4 Uujkl jxaII tillij ^^jcl Ja c-Ua ji£l 4ojAUa £-a (jAjaJI 


Jaj!_mII °^l 14 ]Vmt jIa«vV1 4-u-ssLa 4(JjjIa J*j -iLa i—ijxj 

(_£ Jucl a 4 jjJu J* bjj3 jb jjJI o jIaaJI o 3A Jj-o 3a jj »4j*jJa]l 

—!l <jjj L <& (jl^i ^^jII : ja&\ jbjJI Ajtil jll cMagnesie 

jj_ uS ,jl j_ a jla tilli (j* .L^aL 4j] .Magnetisme 4]v>**II ^xJ 

A _*j3all jjjill <^3 J^aII 13A j«aj \ ^ai dijjjjJ .Fe 30 4 Cvnl’i»^11 43 j3aJ! 

^_a 4^cijljj]ai]l j djLol jaVI <Jaj * j-bbl 3 j*j 4ijj*-cli djLJ j3ll 

_Sc- 13_a <La3SLiA jA-<all (jl j3jlj . Jjj-aJI Ljajlj 4 JjuM ^3 4 jbjJI 


.(JLa^II I jiA ^ LjjjjI 

jjiill ^3 4C_jj*JI 4 jmjlnl \*a\\ ^3 ^3 44 axA aII o^LaSI jAjl 

clujljjJI <£UI l ' 4CJ^1a ^blj JjSjXa JJJJ 4jJ*C bJbil 

( 3 -JI 4De Magnete o jj^j^SI 4j illi* 1600 ^lc ^ j*ij 4^^! 

bjC3 .4 jlOaJ 1 4jluSa^H cbj^all ^3 d^liall j3a] jjjjL& Iajjjxj 

jjxjlj ^juaa jA (jujhl.4j>*nlnljx a'1 ^3 aJalooSI ^jLlaSI ^o*j j^juj 

4 a a 4 \u>*a , A 1->1 <-%. \ 1 J jpSl 4-laLuAjj j\ SjI Jj l-jAaj 

jj, jlil \m A jjjjjlaJI jl JnSLabJI jjjjaftll 4 bjj3 I jj .^jjja l-lSoSj ^JL<ujj 

J 4^JjiAII 4. jAaJ 4 JUJII L^jUaiVl 4 jljLaljjJ 1 AQ > ^->H J J 4 
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Ijj j cjlLaSfl c-otaJj cj^au I j] 

A_^joj l^jla ^rJ^i*n ^^ic- ^jy^A ( ^lc- As^jjJa ja AjaixxA S^)J Cj£j3 

g, 

^k *'±k . Jlx_^ L-Jbi Jj jaAi ^IajuJI Ig-ilai l) ^ 1 )^: 

^jl jl lx£ lJ^jjuslU (jl 3jVl (ji Cj 1600 ftc. Jdx .Al^ajJI 

* 

3 j^\ Aa. jj ^jJI 3 A (jiuJaUixll I^A .lst>La& l jouialjxA Ia^£^-o 


VaI^^jII ^1 jja.1 Ij*-* ^1 ^ji *^ a - ( 3 j>g..9x (jx£j LiA tA,l*mxx3l 

U^JL^JjxJ j£jJ iAjjoj ^gi]! -Ho aLx3ji 1I 1 jSjC- ^ <jl j«i±3 


jl£j .(iVil 1050 Jj 850 ^h) J&i 4 13i V] 

(jt (JjjjuaJ La£ .1190 ^alc- ^ Lljjjl J) Ai^ajJI (J^jl J3 ^l^ij j .^n^f l 
c-jJaialtj ^xiuJblixx't <.-jjaflill ^jjj LJojI l^aJuSI (jjAiu-all 

l^j\£ j ^ju < xjjjIj 1 I ( 3 jSB «&o 

<? 

.Jajli-olt >^vr>i ^j-o IU 

t^jJxjoiS ^gil 1 Jaja aa 1 \* Ja5 |j] . Lnj^kj Jj hul 

^aljll cj^JI (jc- t ^LajuJl ujJaalt A^. ^jx ^SIjJ! £. 3 ?^ 3^ 

cJl^la (J£ ^^Ic- Ajfy • x ^)4C- J ^-> >Uj ^ 4 A^a qa 

La \ jj j . L-JoSj JUui L-jJaS Ljajl ^Jaj ^jjilf^ juUx. 1 I ^jx 


(jijj^j c^il^jLail u-ilaali -jc- 1 ji*1300 ^ i*u)iL»xll L_JaaIl jlL 

JIaJoII Aoua]alj»x3 1 S^VL tlx (jl£x ^5 Ajjijll .(jiajSn 

L_Jaalt jU (CjjL&JJ ajLi^i <illix v,, iL- iaiVl ^ji txj ‘lyys^ 6 jw >/i 4aal ^Jl ^jou] 

Ijj .^jlajbU ^g-uoLUxxll c-JaSllj AauoLUxxII S^j^U ^Jlx__JiH 

^IxjxII L_ilaali Qa c-UjfiJI >—^ ujjail! 

* •• s ** 

Robert J—jxjj.^.^ Cjj—jjj L-kl^xll .li.ft.unj Cijl£ IxJiic. :l_a3jx 

.1987 tb j^j AaaIla K.G.Temple 
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AjaAj (Jj^gxskJjoia (jjlJ>^ Jj (J^ O* UatiaS 

(jLoJ V CjJbill <jC ASjjflJ (j£-oJ V ^JUuUI L_liaill .^lga>Ul 

A.Urijl^lI xaII c-jUaaVl (jc. (jiu3 (jj-ij jj <jl IaA-^V 

jjjj ^alxllj .^LaJ (jj-^ £-iUIj ^jSJj • CjHa (J^Ia aj-iL^SM 

Ajx-aLk .^*2oC- dilLJI (jjall ^.J^Llall oLa ^jJaj 
j£iu Igjli AJux-c S jl A^jJ J] IaI ia. jyj 1 jj ! JajliLall AjjujL^jI 

(jV • Curie o.aa oJ^aJI A^j^ ♦' g^utnlnljiu^ 

AjI^j (JjAj^aiollj IaLujjJj IaUjC* <jlilll LoA (_£jj£ <^La. 

JUx o^AUall I^Ja^V 1 Jjl£ (jjj n^nll <jl £91^11 . ^juoC £uujL1]1 

iillill (jjSlI JJ£ ^aA.l*J L>°J ,>^ (^LaJl 

* * e- 

. Lo Lojj lyj^Tfc lUklA^I Ajj^-JI tc±jl£ 


4.1Ua> 0 jl^)J '$ j'fc Aijj dl3U QA gj jJI (J tfjlll M A11 Aj^aJ l$jj 
* * 

(jAj llajj-iA ^jujjj j t- .lUaJ -w*i 3 Lili l^jlc jUI 

l-ia. JaaLJI "A^j-^aH <jj3M" c)^*^ 

l*jU 4 A 9 j^S 4J-0 (^C* V Alaij ^ AJaUa* d^)J IjxjJaj Lo lij .^2.6 

. JiaJl (jc. j^ixj j Aindl L-Lol^j Aajjj 


jjc* 4(3jLaJI <—ijA jaII Jj9 ^ja CiJ^aJ Sk Ciil£ Ajjaull dLa 

UjjSj 4 ^^>Lia1I JjxC 4^ill!ill (jjill ^ jJ JJJJ cJjJ*-a3I 

^9 U j J2lI -ii ^L* (jjj UJJ V L ^ U^J ^)judC (_^jLuoll (j_)^ 

J£ (Jj£ 1 g jSJ J toJAUj Aj^pJj l^_jl (_^jLaJlj ^)Jall*Jl 

4^jJI tSjiJI Ja^ id JJ (Jj^.^11 4 -iLJI Ci^j9 ( _^A I^jS/ iAojgjLujl 
^9 \ iLjajI LiA 4 (jj-UJjuiall jjl S“L>*^ (J! 

JJJ^J ciUj (Jj 9 D jA^A^Uill j ^JQ^<1 
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2.6 

<SX$ O 4 * A Jt^uajoJ A^jaiA A^jauA (a 

»4A t Jj4xA S Jl ja ^ja ASj^D (jtej (Ui^uaAA Jiti AJ ^afaULi ^Jp> 

.U& JILmA J&uiA ja »juiVt 

(/ ia^LlA »4* .<j*£]aUiL*A Ifkuj ^ij S-Aja IfMja ^ JajkiJ j£*£ (b 

. <ijf 4- ! ^L*A JU1! »jU Ljfai> 
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Sj_y J_ftk 

jjla ^lAljla cAjAaJl aA|^)Jj ^^jj^aUx^l! AjAa. Qa i^lj] 

^AjAaJI aAI^)J OlS^ J^> (j-ab-aj ^fij I^bll cjUjJ 

4 Ajj ja£ ajS A^.jj AAj^ll AskjL^a qa <jl£-o (J£ ,a!a AjAaJl aAI^jj 
< jl tAJaaJ J£ c^iLluiij tAlLSt^ JJ*J lllmj] <j£Jj iAjAbc jJC- a jjJaUb 
,\>w1l ^ja o^j» u-k a^jI bl^.1 111 Ia^Aj .^jL-a^flll IgJ cll£j3 111 ^-Jjjj-ojj 

tgjla jl£^l ^a ^jiuLUx^ll Ig^Vi a^.jj cAajjll ^& IaUxjJojj 

caA^^-^a S jail (jt Iaj^. c*11a ljil: . ^jjuj^JI ]n%ll ILlL A^jjj c_ijjuj 
si x>ifl'l JS Sja JL^. tilbA ^aljlbJ AjaLc jj£ l$il ^a tSj*>il:v 

- ( bj-v aH 

J* 

LoAic ^^abju t_ijjuj ajIII aIa ^jU t^yjalb tAjjujjJaU^xll AC.I jl] ILlLa 
,(kk\ c.L_JjlLo L-luoa-j AJLaJI o 1 a ^jC- .Wni 

c^b^All ^Jj A 1 a (JiaJI Ajii aaaj V I1U1 ^j£lj i<^lAjla (Jj*l a 
(J i^. ^al jib Aik jj (jl l. i>j cAjjLj^S A jauuj (Jja. ?A^jbj$£]( C i W AW Jl 
. JaaJI 11 a ^gk Ac.jj^ajA 4Ajjb^$£ A W it) JS ^C* jaibll jAla ajS 

* f 

£-0 i \ Q'bj 4 W *X\ A Unllb A^paljaA Cjj^ (j 1 . &_^l -b jlaik 

Aiaj ^a ^jJaj LoAjc ^AUaJL ^_£jUI a 1a |Ail >ua!1 l_j ^iLo 

Ojbil 4 k l* 11 111 A \Q 1Q«V ^1l*£L1 a '^-v ^,11 aA^-3 C^Lub^^S 

4 JL 1 UJ Ojblj (j-a CulS 111 Lol ^^)Ajaia C1$ Juifij A trill 

W4* 


L lMvj.kil 


JiaJI Auic Lo ^bljli JjjIV ^jjj^aLi cdlll UiUajl 

A i>ja Aaauoi ^1 t uaLall ^Ibl AuajoA Lo AbajJiljj aI^aII ^ _ jbj^£ll 

Q\ .(3.6 J^jl) oAj.W a AaLudAJ ^jjiiljjuaiA tA-JI_ uj 
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jj *ij Jh Lu*. Uuij li) (jaUtfb 

.4 jjtiifl ^ Aim LuLj^i Mfcx ^ujjj (j! L)^H ‘4oSLtf 


A !■> i. >il ji djlj^H aB JLJ JajK% ijjjS AjLujj djflU JajW\ 

^jja jp q\ Lo LpLo .i^ryin <—fljjjj l$jji t jajIil.tfAll aJL^* La£ ^j..jUl \» ^ 

o * # 

to^jujl^o (JaII . JLJI .lajJfcrk ^ (UAjjqZ Ajjptjgyuo AjjJ>ik^ Aj^jjj 

^ij 4 ^jlJ1 ^jI£ liu*,u AAjjll <aaL-fiJ bjujj <jl 4iil]j ^j U^au J jau V 
.c-Infill (j* Aj^I jIajS/I ^ 4^v>^ ^3 jj£Vn SjfiS JajJa^ AflVB'vH 

C5 iC'j (jujlil 1» *o'l ^Ic. ^Lljli AjLla (^ill JlaJl ^j^La 

.<_£jaJ Ajjbjja jfcljla ^ dAxLaJ 4jjStillj 4(jiaj 4 c.Ijj^S]I 

4<ijJajVi ApjjlaJ! ^JblLj jA 4 Psj oj5 (J^l l^-Lo jjujLaIIj 

(^\ ic-iia. A Vv*i ijl (jfLaJ 4 <!jS ^a-uOk *cHj^ ^Ul 

C5 -lC' AjjJajSn AjjjlaJl AjoijLoj ^ jJI 4 j.S> 11 ^jAj AjJj jLLa 4 AW a $.Lia3 
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1$LiI xJ <jSxj ojlA SjaII (Ja^. . (JiaJI I^A ^3 A& jjAsjx a!j£ 3.12k .j 

.<jjx£JI (JSjxJ jl — A uKll AiUall SjSil ^.lc.Jjjailj 4<J^)Al AfijjJaJ 

* 

A^Uall (jj£ ^ jiajoJI Jjjxj ^j£xJ 4 Ja^U 3 jill iajiai. JjlLcJ <jx V Al3 

CjIjK u ^A ^HaII AIjIaaS) AHjIj SjS aJjp 3j.aU Ignx J£ 

* 

UjjAj Jjxj d^A *L*1I jiUjuJ ^l&jVI (_£jLxJ 

, # 

.^j ijx£ (Jia. Lulajl jA SjaII I filial] LiiJal jail 

Ail jj 4^jJal j4dl Ag_a. jx jA ^Jill (Ja^JI liA jA Ax$£ C-lJjC jA lx 

<>) aIS j UJ^1> J>l t>) A^ Uki li] VI >u^ v 

j tiajaJx — ^ 0 ^q*n. ^a AjoiAj Ca9jll ^3j 4(j^aj^U AuiLaJI 

* 

jnfLB jxJ jA lOA .Alla. jc- jjojuII j jAUaoll J) Vj Vj tUjjx£ 

4Axoja 1I IgJ </ iVuu I j| o A A x Jx JjAa. j-a jjlj IjA jaJ . Axj ^jaII 

^A 1$joiAJ Aajilnll jx (JjA^Jl lAxlgJl Aj»/il All oJ^J Isula 1 nlc* jjjp 

Ja»J jJaau Ig j.>>» 3 jULjojj ((JjaII) 1$U^j lAjpl jl iAjauxaj 

^jLxaJ V Ua jaj 4^-jlallj . JjAaJI J£J ^Luxll £xaJl Jx-ala. jA ^ISJI 

* 

JjSLaj 4 I^juiAJ J jAaJI £x £xau AnJajVl AnAlaJl <Jj3La .UaUaJj Ijja 

jl j£xJ j£] j 4 L-iajl AjjuoLUxx]! (J i jAaJl J 4 £> Lj^£Jl <J jAa. £x £ Lj*£ll 

.jAVI ^^ic. Iaa^.1 jSj^j 

A u njhl it a\ j^£J1 

— 1777) An jxjjI jjIa AxjojI ^£jlxjb ci^* 1820 ^ ^ 

AjI a! (jan9 4^1jiLui dlLuj LjIjj^£ IjUj jja ij /UjlA. liUnS! (1851 
jLnJl .(4.6 J^ 1 ,>^) A-ix ujjaIIj IjAsI Ac-jjJajx aJjlojj cJj^kJ 

,l^aLaaxj c.Ljafi]l CjIaLsu^/1 t. al^A^a jLucM U 
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4.6 JS-i 

idiwS ^ .(a) dl«j .Aj>4< A t JjS«jjS 

.(b) dUi gjj-ft »j# t 

* * 

ilia* Ajjiij jA JjJ jlulti Ijj w^ll Jc 

0 

o jSjaIa jj! jJ ^njliUk^ll JLJI I^J Ajflll Jaj]hi% . llxiulal w<i 

* t 

jJjJ 1 fcgjl^ltf a <jl Ja .yUL AjoiftJ UJjI&aD Jlj^uJI ^jSJ . iilLuJl 

Ujj£ La Ijli . LjaJ ^slaJ uJ^aJl ?jLl) AjS jaj c*ILi 

0 

jLu 4 j3 ^oj ^jLj^£ ijllm ^a *^juJI AjjS Ajc-Uaiuil 1 > ajlnl w <a 

^jII Sjill Aa.j3 AjjSj j&IjS IjI <iIUA .(JSiiij tilLuJI <j]i 

jx j i(illjuJl j *'• a! 1 A^juiilLi tilLJI ^lt ^Jp 

.ibliLa CjI jjuIj I jj La^J 

(JjSIjuj Ijlai j^-ail JAjiA^a <^A AjIIj Ajjau <j£Jj 

g^SLJ jli ^-ujj dL>jV 1 jl jUiM ojSj ULu*j .jjjjljia 

a 1 * Ij&Aj Lagjli (jJjai^ljL^a ^jjAlajI jUjSj LoJj&j * gl „ v ^ AJJ 

djjj] CiMiMil 1 $jV ti-Ajujla. t-JjUkjl l$J . JajlJLa ^A AjjLj^li CJjLnK 
0 0 ~ 

<1 jSJj t jLlj Ajb ^oj l£ioi jja,^xiiS .^JUS l^ijc 4jjli 

^jLoa ^jjSjuuu AjfllaJI d^ljJjuj ^jll ^ufcrtjJnl waII jSaJI .jftjbj Aila. (J£al 
jl .(5.6 (J£ji jj (J»jL>1 \«<g d^Ijj ^ill 
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5.6 J&Ji 

35 

.L uuiaUL a iljj jU 4*^ (a 

.JjbU U&LJxa Lri Jala^a iljj (b 

Ja^J AjuiaUii jlu ljUK jli JjlLalL . 1 jjiJj ^ Ai&Lb^ ljIa!^ (C 

.5^1 j 4il* <j-a jj!&j oJm jjS( \jLu aIjj jaIa ^y^Ial a4 
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AiJjllSjjjj AoaIxJI AJiilL J)OXJ La Q)M3k<ft ttiiludl ^Jc. CjI jjJ) S^C- LjJ 

^jlLjjum tLLfla. LouIaLi-a c_i^ Luli t(Solenoi'de ^^a!^.) 

■ i&l jadjuil Ja^JI (jl£ iAilaJl ujliill JiJc. LjJ La]£ .1^, 

4jA^ Ljajl 4 > >ual ^ AiLjaj L, AjujVl U-JjLabll dAA Jj 

t> J (/' ^ JJA3 V ^L>j^£ dLi Lui b£J .AijUj 

* * t t 

SjlJ La .tilluJI jAi LuL^S I jLj <jl ^j-a ^SLil ^^sunla ^alaLxx 

^A ^jjSj ijvLall A^uulaljfcAfl JjiaJl jjli l-^A .4 <al» * /jj£j 

^pL^-SJI Ja^JI 11 a .LjLjj$£ Lk 4^1 J-uL^S I jLj Jjj <jl ^ic. SjaIa 

4 & 

^jL^AUaJI .tjLj ^JJ jouLI JU (jSij iLouiaLi-A j]jj 

. S^AUa 4 -AajuU La ijAj . (JjLu-a (JSjolJ 1 <ag jJaaU ^ic- 

* * * 

I^Iaa. ^ 4 j ^ aj LI J jqK\\ LujLujI \l£L i^yxA^ 11 ujjL^jjt £> La 

jjj ^bljla J—Ll£a-oj a^2>. qa 836 — 1775) c^jLa 4 jj^I 
^Lj$£J! ijJlaJI jl l^-La \ >iiL I Cy (1840 — 1820) 

Iain'S j (j£Jj LaAJl^l <^ic. LaA-^aJ jjj)J ‘it *11 j 


jl^jLia* 1 xlQ j&l t^jbjLao* Luu] La$ij 


\ «Og.u JS 


4 uadaULal j^Sll AjjJaill 

ijJial JLaC-l c_j£l jj ^A L-Jjlabll aAA j£J AjjJajJl ic-Lx-aJI 

.Jjjjuo£La 4j| t(^jlAjll ^_sj ^jdl) ^15j ^hljli 

a^AxlLa AjujjAaII ^^A CjLjJaL^l! ililuit c^jaU^)Sl JJJ-al ^ jLa AjjAjI 
^jia i JjS/1 -\Tuajjl ujjIaj JLba cduL^a 4UjLjSi31 

a j^La (jl ^3 tjLuj jIjaII JiAaL! c jJJ-a'i cLJlc- L-Uoli 

j-a*j j j jjd jAjj AijAaJI l^LouSl dul£ 
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.Ifljuaflj d^bUall Jj Ajjtjj$£Jl CjIjLoIIj iajlsLx]l I ^»LmV 1 IJUaII 

djj*jl- 3 AjliJj AjjLj$£ CjIjLjj I^jIaj 3*^ A.i» uLlI iajlixll <jl lij jj^aj 

dJA J . J dsljLnll Ljajl A_Uaj Lo I^Aj tAjmjlaliax VjAa. Jjj 

(jl sLuamlj A_ijLij$£ ilA Will CjIjIjj £x JxiUlij (jaJ 4<ilij J IS ^LaJI 

Cj' W ui'Lj V] ^jj V AjjuJaljjLxJI 3jA^JI .S^Loll J ^Jjau 
V] Jjj V a^jL^^SJI djUaJI J .a£^pJI AJLa> J AjjLj$£JI 

.A-LutJaUxx V ja^. AjjIjj$£JI CjUajuJI a£j*JI J V ja^ 

. JjUaI (jjjljAJ La Jl djjli AJjLlx J I^A JS £jJaj 

tillj £xj J (jjjJaiJl ^S\ -1^.1 jA 4 Jjl jli JjjI£j-o i jl!i]| 


j^Aj AjoiAj ^ h^i Aj£J t AjxIc. A_uj3 L)J"^ 3>J ^Asojoij 

5 ? 

Ltxl^ ^LjjjaII (jx JalaJ AjjjaLoJI AjI Jx >> \ ^ x jUJ I (jjjjjjjll 


4^_13LX ^jx AxlSJl D.J La (J£j tA-A aLux DjJjaix (JjJaA: t£jJaj .(j.m Villi AJ 

JLstJl i^A (jl JoA-la ^A La .Aj» a\ W.i*xl^iLxl 

.LJUa Vj LoLilx Jj 

J jLujjl t^^jwjjAjj iJjjjud^Lo <3Jl£ (jxxj> 4C-Jlill IjJ^lj 

LagJ UaSLa. JLUI (jjjuVI JLaC«S/ l£jLa. ^AiJjjJ Lj£jpi (3^ 

. jbsyij jv^> 


tAjjj .Ajxic c£li^£j ;AJjxa AjA>U*.I AiLil (J£j iJjjp-^Lo ^jxjj 

J&Vl X' la JLj <jjillj AjAjLx lL Ah^^Lo ^ jx.> 1 

:3.1Uak CjV^Ltx ^-ijl J ^Jaxl 1 ^ * >Xj jll lIjV ^LtxJI ^xaLj c^AjxaI 
. AjuI j AAj£ J (A^jJal j lg_jj . ^Jj^joi^La CS)l jlxx I I^-LojoU dj*V jl&x 

JjUIj AjjL^£j| (JjQ-v II ^jxajl dJa. j Jc 1 x^ lx 3^ ^ Aju<aJ ^jIHIjLlx 

(^jUk JP^VI LoAj) (jUxxaJ jLjikl (jtjjl . AjjuuJ aUxxll 
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^ua! Ig jl \ $ dlij 4 ^jua^UxaII j (jJiaJt (jjj 


oIa (jC- iIiasu ^lll 4 jl9j1a]I jjCj 4Jjj4a)I 

4jluAjujV| a!* .-o^aII jA j 4^ * «jH *tt 4 ) £buiu J^2L J ^A ill ^ jIxaII 


.{Jjjjuo^LaS 4 j 


^JLa. jli 4 ^jj«ju AjJju 1 rl*,> jl^ I^)Ljlj 4 ijL-ax till j LoAic. 

<! # # * 

lV>' (ilLaill jf* U^jjJj ^XJJJ jJ^aII JiaJl 11 a . jJjj J UxnjIaUxA 


4 " lj^jlj M jj ^juaJaUx^Sl 11a . lyia 

"^j_jliir (JLxll .cilLoJI ^jC. LolS 1 jJojI j&> j &imJ 

-llijj o^jjAj 11a j 4 LjjgLllaljxA '>11^. Ajjofij jA .ll jJ 1 ji£a .iI^aH 


lIjIa. JA l^j) ,4_^JA JuiVfl fijJUd llLuifi ti*£j UajjJj .^cll ...LajIjj^£ 

.1.1*. AjAm jLn] jA 4jjo»jAlt . Ijujg-*.l ^ ^lll ^IjJlaII 


dljx-a c- UaC> Y 4 jj^a c- LuaC- jpC- CjLx jaII 0 1 a (J j2 kJ jA (J Ann a 11 


Jjj-uaSLa ?CjI*. jaII dIa jJalj <c .jjuj <jLj ^jSJj 

4j^uc ^ Ua . fj-uall 4^ jxaj £ja jjj$ ^jil iillj £ja 4jj jfl 

5 * 

(Jj 44AiL^U 11 a (Jjulfl 4f^UftJl 4x> JAUJ JaSaTi ll UjL^Ja]| Cul£ 111" ; ^ULullA 


4jujJall jjAiilSI jA 11 a Mj.uuhl « a) 4-A j^a 4*uiij jA * J-ubJI (jl ^J3U 

^ * 

jA (Jj 4l—ljn-lll£ Ulpl^LO (JAil 41 j1JjA 1 jjAjJ (_^UI 4»^jJal] 4 j^ja1| 
J^jLj ^ .DAiJjil junTi 4-LuJaUxAll j 4-ijljjgJ^]! JjiaJI (jV ^ajlUJ J^jaI 

(^1 >11 ^) JS Su. ^4j Jb-j t jiiV! s1 jLiiftVI jin! j-S/l 

CjI=l_ja1! 0 -1A (jt (JjS j tiljp oj^S tol^)j Vj 

.^Ijill J. la. jl£^a JS ^ j^ujj 
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J&VI Jftl tfi a j)l <_M Ik 

JjL ^1 ^£Jl c4nKu'l j\ <Ufjgall 4<jaiij (iLjlSjJI ^jliaiAj ^ 

dj| jLnJ) jl b ,<j lnj-k**i d±jl£ jx ^A lx£ 

< * 

?lgjjjj dixj jji . l^-i3 1 £j£j1x jJLl; dijl£ 4tliLa.jx ill ±i djjilAll AjjLj^£JI 

J-j* gr 1 ^' > (Jz- (>JJ jjl 

djjx jx ^ l$\ ‘1886 jjjj^jI iilllj ‘(1894 — 1857) 

.(<jjuj 49 j)C. (jUa^uJlj tlilo ^Ul) (Jj^jx^Ix 

4jx (jUVr ^(Jjujj^) ^Ij^£ c-jlLflt ^I^JjoiIj (Jj^jxSIx «»U 

Jjxl 3 JlC* ^XJ ^Ic. 4X.JjJ=»JX ®J J tjr* cs^Wj^ jLu kjj] CJJjJi 

J^alj]| _jlkll (jl :lkla Ikki [Jl■ aV' SjIa A*jI jjj (Jff ■" 

i.~*.il ^ jxi -iJj3 j^xj <jl ^ic. jA ^)j jj^)A u^j • c ^ 

I^JUlxlJ 4 (£4Jfill ^ Ji^j) *lj$-H 1*&J O^A 3(JjJJxSlx 

* 

\9 >■ ^ 4 nl ^ CjIjLu (_J^*jd t** <-v**i Lj^Lo 4 i^jl^LulX 

* 

tliL^^x" ^Lj-IaII cJlA^jx ^.lc. ^ *1^ lo Ail-iatl Ig-jjj Ixj^ ^~£LX±i ^ill 

* 

(jl J] 6 July I jx j£]j . 4_il Jjx£Ia d A > (jx "5-jjj^)A 

. L^iLouSI (_Jj2 1^jl3jJj Aj^f .}Ijlx jx Ig-alUxl S* (Jjjjx^Ix 


:aJxI£j . j> 41 £jtu]l Jj> nil (jx 4 jJjlc. (jj£j <j] jjt 

^A d^A . Jj^)Aj (Jj^juj£lx 4(_^l^l^li 4 (^jujluxl Aj£Jj ^1^) Jnn^jl 

* * 

c-V jA A-nlld . vKaH 4il£x ^ 4 !j**>j\j 4<xaJx]| 

^ixJ jjl (jj-i 4(Jjlilx JSjxJ ljuax.1 j ^ > >*>» 1 Ij^j^alc. j^lixxll 

<llll Jc- In IxS 4^glo JSj A xuaLaJI AiluxaVI jl j-* 

(_pa*j j}£xj (Jillj (Jjjjui£klx (j*)Xj*> ^1 ^1 (JJ £jx 1_^jj£ J^l ^-IIjxJI 

I (j>»j La jf^i (jl (jJJ^)kn»II (jjjjjjjall 
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^gic. L J La^jc. .&tjl (illLJ jl L_L^J £^-ui ^IUa" 

oAA> icLjju4> J] tAjjljjjal! ^juj! 

* c 

)jj ?4uJalj^ ^JaaSU V] J 44_Lal5* ljJaJ 44 ^jjaalo AitL 

4 l-lfiA UbJ1AJ <jl ( JlLc (J^a'^»ril -laa* (3^ UJ^? ^jlS 

* * 

?LjJjIaj]I <jl ^jjflOjugj <■* n-% j jjjA <jC< l.luu ^La^j^u 

<Ja^jjj clu£ iilj) IajJ j ^^juV (jj5Li J S-^j 4 jI ^Soc-l 

(jl ^ Jaujj V tg-jl £-* ^jC LoLu ^auJalj Jalj ^jV 

^^a La£ 0jtull ^ ^Jiaj Igili 4 l*1jLIa3l 1 Aulatill 4 JaI£ <J5L1j 

d^A ^ja S-LojgUi-c l^_j| ^] Lo£ 1 A^w 4 "V L>»1 JJ ;4, qjQ'-t 11 ^jc, ja (JJ*^ 
j^JA (^JAiisI 4 jliCbO L*l]j Ijj . (^JaC- 1 (jlj (j! 4dal 

4£jjJa) jaII o JlA ^Ic j^LixJ (jJ-ill 4jJuJaL^l) U] ^a^L <jl ^jjudViuiati 
AiL-b) 4 ^jaa 13 4Ja*jifAj dAiix jLcJl±ui>U ALli ^JLa^j 

.?"^J (>aUJi 

5 -iLJaj f j—Ja 


^-9 4(Jjjjuj£La A .JU S-^C-IajiaJ 4ljJaj| Lil 

joju IaJliC- l^Jj 4 A-L>*u lal lx £ AiUa Jiu £ jjJaJI .AiUaJlj ^^jJall /jjj 

A X il l ^ J < -a\ j A d Vn\ j Ajill ^ -A A \ -V 1.H ^jL 3 t 1 -A 1 1'-%. ^ ^A^lSI 

N ^11 Jj^ ^ c-^jJaJl AiUa a u I^A j .AjjoaJallit a3I j AjjLj^£] 1 (J^&^Jl 
LoAiC- .(^jIj (jjl QA li^V (^^)1 wj) l^jljlJ jaI J>Lk (jx Ajla (JaJjjJ 
UjIjJAI 5-LLuiA (J&lflJU l^jji (S^Loll CjljljiiAVI o^ (Ja-£3J 

.IjU 4.^ iWj (jl Ljajl 4ASUJI JaIj 1^£a -IaLI A ia^aboj 

Ai^lall o-iA (jl (JA ^ld jl Ajuujlixdl ^jJadjgil V 

11a I_jjuij1j3 (jVa oLqjoiaII luUja AjjfLc ^Ijj ^jC- 


153 



AaJ- LiLO (jC, (jlc-l iilUk I ^aII 

^A^Jl Jjii* Ijjuulja jla^l <a1jLuUaII joLaall 3 jL_jj Asuj 


AjujI ^j^jauoll 11 a (JaJIj .Perault jjjj cdm^jA ^^jIajIaII ^jLoauall 

I jjji L& ^ .JSM U-y^J jll L>° £-1jj! 

* 

I jjiS <ajAjc inLjll Ai&J jjx« <E.Le Roy Ladddurie ^jjaV 

L^fruVba (JjjJ Aj^.Ukj (jl jAa. i flt-v y,. jljSLII (j\ Jaa^U CjSji! 

k_fi^juj <j!j t^jUaCr'^l udlj AaJ Ajl ^^LojlaII (_yi V^ L—ilaJ »Aj 

U^J fiillij ^ J*Vl U^y ^ £Jju*U (jjJjUA^Jk . 19jLa (jjfLj 


c_u5Ll1 jjUjuj (S^juiljbo ^Lxjoj^Li AiUall (Jajj L_fl^iuj 

.^laJjVl J ^Jj CP' ^ (£j^uusl\ .liLlfLa ^jlS jlj 

Lul UJJ^ ^ A > nilli iLljl JJXJ (Jm* aIUo^I UJ^J 

^AxliV^ A-La. jjU ALli A-ojIc. AjUriA ^l^ll £jJajl UjjIn*ol 

(jjSjuuj l^jla Jij ^ j)>>>ll (jl ^1 IaI . IgjjjJ AjII II A^jailUj 

■Aj^Jnl mal j$£ AiUb 


Sjj^ CjU£Jj 4jyuiJaUL»tjf£H 

aJLuj ^aII t^bljli (JjjI£j a qa IaAa^I ^jjAaLolj IajjJ 

^itliLouSI SajIa Lo":Gladstone (JjaulvIc. ^jUaj^JI j^jjj 

Ia£a A^-a* L)*J U^lj^JUOX V (Jt^jyj^ 

t^ljjjll 'Jjjjuj ,1} tii U ^ISj V' :^IaIjU l-jIa.1 jjc- ^al Jlj^ 

If 

AaUJI jA ^lill ,"!IaA L_ljl^jAa (JjwsiVl LujS dticUalj^lj (jjSjjal 

dm3 ^juJI J Jli "?^Ijj^£JIj dma^juJl ^^A Ajc-jOjoJI" :(jc« 

QA jjSI <C-^)jalJ 
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tlul£ <jl JjfMI QA .ijia tdli liJa^LAjujI jl hu 

^ic> Aj ^ a^ auiyi S^Jajjgill j O^qjujj C(jj^jua*JI jj^aJ! «all ^j^Lali 

A^_^,j j>x lLuI£ l$j| A^.jj AijLi. AjjIj^)$£]I Sjji^LL'Vl jV .^J«iaJI ^JUil 

.^LlufiJI ^jiraTiU S^U 4Ajj_Mil ^jIsj 

labile UUj*£ Ifilui <jl Ula lajLx ^a jlS ^-ujLuJ i il *!££! 

L_kij LoJUC. AjI jtb C&J *'x*u3aU*^a jjlxJ ibljuua ^luLo JliJ 

Jtf ^ s? * 

JjUj l^ja j^ojj 4^^)U1 JUAaJI jl jsi\ qa Aa ]a2 i^y*. Ujlj^i ISL. 
^JLo^i L.llaL jg ~> x\ <_£j 3 ^jjJaUaLo Jjpu jsi\ < - ijui^ (jl j>-a (jtobjj 
jj ^Lj^l jLnil TAijli d^)AUa JAi-au liA jaj .^Jj^ L-llaSj 

S5 S* S? sf 

Aj-laJI UjjalaUaca itfia. a jjAj lAAj buulaUa^c !>Ua. 

(jojLo^ IfljjJa (jlaJ Ujli 4 -IUaJI l. \usA IjjjI 131 . 4_L-jl-c ^Jtllljj 

13a .(6.6 JiS ^jlajl) LJiJaflllj ^JLojuJI c < iSaflll (jbAaJI 

5? 

3^-Lo ^oAjAC. A^al AVlxJ j)£-AJ tJjtluu »4 JjjjjJ jx-saliil 

jli tAj^^ll dAA j)-o liiUajl .(^jLiill ^JaAJ Ajjg »ii (JLfljVl £3^1 

*L>j$£ 1I jVI .CjSj A n j^o jj£I Axj c*3j^o 

s? 

. clol j_^<ill Acllalujl <, fly j)^ I Jsf^ dulc ilfljVl/uMml Aj^al^.j i Ig. i j jJj 
A la. (jx dll£lxl lllK^kAJ 6 j^A^Q ^JljJ (jx ^1 jjl ^ U^a JA$\ 

lul^a j^J . lJjI£ (J£joiJ dJbJLiai j)£j aJj^LulaII .AjnfiJl 

j] AjL-<aLk (JjJafll (JSiuin Ua jj^Vi jl (J^> J^J jlSj cAjjjUaJj 

^Aj tA—L^ olLo 6A^.j 1000 j! 300 SjAJ UjUjUaJ ^IjuSV JI^^M dj^)3jj 

ttiUj ^0 11 JJJ .. kAL' VI 41>J j^lj ^Xi j^AJ tljla LoS 

(c-jjljJI A_iuij J3 AjjAaJ ULojjx Jj (jiUjb (>a c^Wj^ J 

JlaJI j^l . (jLa-o ^3 ^Li^SJI lT nAj c jL-xalklj .lllja djUjUaJj j 

.^gjljj^ll ja^l ^lijli ^jf^-l jl *i*A jj^^ 1 
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6.6 Jii 

4*laS i jjjS Ji«J Aijil* 4j3jj4& -W- yt\ qa (jj£« (a 

3> * 

^SiSI I j^J aU x fl ^ (<£11*3 ^ JUi J j-J ±£* .l^Ia <ji4j 

Ji* <Ujij UUvl AjJjJa JjS jij j2Laj liiA (b 
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Jx-alill 4-iJilj^fi iiCliljail AjIc. tljUal gjjlj Id (jiajjiil 

jss 

IjA .(7.6 jJijl) Ijl^j jUa^/l .(jjjiaUijil(jjjLa 

JjtaJ jV 46 jjJ l a t rt.i luIaIluj (jljj-ill lT^ -^1 jld jlnll 

* t 

iL-jjllLo jLj Aj£]j tjlijU \jAja li^jl ^jjSj i-^A A-illlloJ dJllj-ol! 

|j] dl^jVI (Vgi t—lAJj 

Jx-aj SjjJ i- fluV’ JS i, ilflj (jl AaA>l J Aj^jjISjjq AiJjj (ja UxlaTu J 

UjLj^£ I jUj -il jj Idi SjUl jltyi 5-xjLiJI ciELoiVl 

* * t * 

.UjUlo Ijlij j3 S^AUall < fcjJaluU Id ^)JC« 41^a^jobo 

.^ tinlaLljua jjJj 4djj*£ 4» ntij jib ^jIjj^£1I 

AjJLcLuii jl\ jUJj) uiLjSw 

if 

4-iAj jpSSM AjJLojoiI ^)ll A-uSaJl jj^la A h-t'll d^A ^ja Uju 

^k ^jJaad (Jjl .L-ijliud jLnl! AjJa jaLoia]! jLd .dipdl ^k 

ajjjLujI (jl (jjji .(1931 — 1847) (jjjoijjij ^£jjJ)!\ ja 4 l&Ld &iA 
a Aalc. (jjiklj Ijjis ij 4 <jujjAa 1I 6jJ^)la ^k 

AjUaJl (_J-6 (Jol&ll V] V <. ^uLvU U) C-ib^gJi <ilujVi (j* 

.(!^jbjLcc-l jlLq tdli *•> >Vi V j 4 (jjjjm‘infill 

* 

Laic ^judC^ ^^Jul jaC ^^3 ^jSfi Aaxujui^x 4(J^aat]i (.jC^ (Jlalc. 4_jj 
4j£lj .^£j^)aVI jlAJjVI 4 ^o 3 ^ 4diljUaa]| L-flauuall £_u (J^li. qa 
^ .(JjjjuO^Lqj C - JjS ^-kjk-uiA (jlS 

jLjj 4 4j1a» \\ (a-loIII) Ajafc.L^.^11 AjLl^JI 1880 


^jUI 


. Ajfll nJjlSi-u l^-La J 34 itixi]' j (£>JiC ^ic. ^) jJj AuIjIc. A <a^La 

• tJ^j CjSjII ^ *—Sjj^ 1 
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7.6 Jii 

jLjUl) dIajVI UjUj^S IjUj ^jluy UJl£ itiliui Aj2& ulI jUaj j^jJj L*Aj£< 

.5jjJ < Laj j£ u£kL <j 1 iAalj 
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^2 ^ 4-ojIjLoJ i^ja cilLuj ^2 ^yaj O-Llil t. 

I 1a j . (jjfi ^jic- idjdJ AjjL^ill 4jUaJI 4 ,a\L .<C^)Lo <ji_La 

.V^JLa gr u.^ij <jl l- l'3d 


ujl-i^jj ^ <jl£ 1811 ^Ic* ^4 

* 

^jjfill l fitAVu ^gk . 1 jJaxJ 1 x\g t >» j QjjJaS j^joJ 

l^UCLuij 4ja/>jtj Aioljj ^LajJ j£j 2 (jjJ 

. ^I^OJjujI £-0 4(JxJjjjj jlS (JIJoLujIj t 

4jjLj^£ <xj11aj Jaxj daj <jl <JaJ Qa tclljlS <jLia. ^IjliJ 

Aulc. dljl£ La£ JUJt ^A &1 a .o^jiaai lij dijl£j tA j^2 SJuIj tAijxjJa 

.1880 ^ ^4 

Ja-o j^Ja tdlli ^Ijl^AJj 

. die. Li Sk J)L*JIj J-oxj ^jjlx^i^ll CijlS . A Aj^all AxajoiII 

* * 

• djJdJ L^lLa j 1 w A Sc-lda] 4 -Ljujj£ $Lj$£]I ^IaHujI ^JLl jL-oHL 

^4 UIjj La£ ^jjjJajiJl (j^)41t 4 jI.ij <^4 ^4 jliJI ^ajL^ax 

.^uosll (puVl) 


^)xo uLd jldj (J-o*j ^dll j t0A jail dll j AjLiaJI ^j^ujJjj 

£jJajj ^j| -j£-aj t$J>l djj-oj ^jjU^xaII o!a ^Iojj .dilj4 110 j4j 
(ji (jAa. <^4) l$-Ax a^l j ^liiajV gAjl ^aW JS ^ilVfl 514 (illUj 4 ^ j)jdlU 

di^)L-<a -AjojV^S i jj j . ^ (JjoiLjjjII ^ie (Ja-oj p ^jJaLoll ^4 dljlS 

# <! 

.dJj9 110 CjIjLj Juljll AjjLj$£ Cjl£ja^j llbl4 lid Jjj5 


V ^ tilLyj ^jJaj <Lia. ^j-dj ^I uahII 

Aidtb 


159 


U-Jjl \\aW jtaall c. ildSU ^jj <jl£ da2 jll llA> | ^2 

^Am j L-Jjlaaxll jlaali llA J ^jadj djljlll dallaajiJ jjuJI (JjJni: A_^.lajl 
tillSd^Vr . jaLxaII jlnll Jax Lolxa jail Lg Jc. Aaalajg^ll dDLaVI (Jxaa 
jlaa 1 ^.jj un^ i t^ylalxx jl£ Aaji ,j jjj A£^pax dalajja^lj ^jaa "^lajg^ll 
c_ajlaaxll jlaali ^llVnul ^xLa^x .lalAlj 4 n% t^ajlaa jld jl jaIaa 
1856) Xd Vj%3 jA jLj^ lj^l«x laid jl£ AaSajxVl Dl^axll dalaVjll 


jaJjwiaII jlaali ^la ja jaa jaialajll Aaxl a a£jxx di uV) ll^Aj .(1945 


^lUJ jll t<Cjjdxa ^jal .UJjUlIaII jlaali jaAC-llll dlaljlj ( jjJXalj) 


Aaalall AilLll Jl£dl JliajjJ ^jaili t Westtinghouse jajl g* \T u » j 
-jalaLslI jaaxa jx laV jl£ cdlli (J^l ^jx .s.laj££lla Aal j—loll a^Lja^lj 


.Aaalaj^^ll (daUa^xll) j£l jxll Jjl c-laaa jdla i jajl g »ijJjuJj jx ^C-laj 

^all Aaalaj^Sll j£l jxll ^ajj tAjxij jljlll dl j^vaII llaxa 
1 j-1x ^2 dill dad*. .Ijc-laa da^^ld Jax DjaAl! jig-ill AajuaLJI daV^ldll 

5? 

jx u_Laa jl£ :1.1a. Slal^. daal£ lg_a ^lla^-al ^all Aaaiall AKdxll . 1895 ^Ic. 

j? s? 

(JjA-tfajll 1 lak o jaa£ daliLuoxl t^laj^^ll jx A_1 jIa dalax£ (_)aa ilC'L^aS £ j £\ 
Aaxal jxajoixll jlaali .jlmija jl dljjajaa ^a tjiliaa Id jaa^ll jlxll 
jl£ tdaljS 110 jlaa ^^Jc- Jjn*r\U dalaljliax Jail .ll$£ lalla ^^alal 1 jaa£ 
dalid jj jx2 l&t ^51 jll .(! jaJ 100000) AiaU dalid i.ilku jxVl 
JaUxlla .Jaill ^lil AiUall ^jx j>>i^ *ij ^j-s dlui dT^LuiVl (jji 

:JjIa ^ jikl 12 ^jl£ Aal il • Isj jJa ila. ^lL ^jlS L-Jjbaxll jlaali 

ja^l ^ 4 lalaJl ^^jx ^Uaj cJj^ dlLxll ^jx ^jl a aiajujj . jlaali (Jj^x 
A Jjau ll .(8.6 ^>^1) ^lj A^^ ^ja jlaali Did (Jaj^al dlli ^ja 

llaj 111 .(jji.lj A$a jaa daljjlll 11c. ^jaa A-Uxall ^jLd Jaaldll ^jaj 


160 




8.6 JS-Ji 

yh vjUU jIjj J>u .Jk-a JojLm t-uJaS Jj* Ojj}U uftD .Jja-afl \±xa 
^jlwu ^ AxuuD .jjsSi\ 4iiM yi ^J^- 4 iCMIfl 

.LAf' grldljift (JS Aujjlab dilil < 4 U* ylS L*l& .CjUjjlaJt <jjj Axmu 3 ) 


500 <j* jLu J) a] j t j£ja1I ^jc. dJja CjI jLS ^ jLuj 

jimj.ll liA ^Cjl)LjI£J Ajj^j JLa. aJojujI jj Aij*jJa Sjuiu aJSTi tCi!j3jL£ 
t CjJ j 9 110 J) jLjdJI J^l .ImJ J jx*a jJt JUC- j c jJjoll -^ a ^" 

.SeLjal jjjJ (jjjuoJjj jj! ^lu^llj .A£.jjjj 


jL^adiU C Aa^ujj AjSjjaSM ^-JaljVl ^LmuIj Ajol^jJa jli I 

> ( 

djjjj vLujj jL^ojU Lubjl Cd^AMij c(9.6 j£oi jlajlJ c_j jliloli jLn]l 
cAjUall AfiJal’ ^AdJuiL^n j£lj) Aju jjjJI AiiUVI d^/b .^jlga.i/unj 

.Ad^JaSkli ll iljl'm.d jj*j ^1 AjjJlaJl Cj! jjlaoll jlj 

jjjJoI JjjjJI j jjJjSJI (JJ^S 4 jJ jaJ' (jSI jaI!) djUaa^JI ^ 


tAjjjjll cliUaa^Jl ^^ic. ^CjUic^ Csljujjjd 

(d>Uj*3i) <J1 illajjjpll jJjJdl cloll q )\> m \\ tlxJajI Ajjjdll AiUaJl c^aJntU 
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JajLuJ Ajj jxSJl AiUJ J^ay All tlA laa^xJl ^ij .pL^fLlI ^tjjjj 

.AjjU^jS AS Ua Jj eLall 

AaUalli 4 AjjliU Js iAluLoJl jj-c _)aVI L-fijJali ^2 

AjSjjI£jx Ailia Jj Lojj t^oc-L-^a]^ Ajj jjJa AaUa Lol (J^aj AjjL^^II 
AjI Jaa^jJ CjVLaJl ^ . {{J}^ ufi) Ajjlja AiUa Lol j 
(j-a ^£jal (JlSJj! AaUal] (Jii Jj^aj . Aills ^lusS <j* (jSLaJJ 

<jSf J^y AjjUj^SII AiUall iUjjiLj diVLall ^3 Ail iAiUall 

Ala. AjlS jj^Vl ili^n c .la! j (Jla-a V] Aa^: V «>11 (JaIaII ^iuaJ 

aiUJL jjjJI Jit lAjljjlSoJI AiUJI - AjJjJI yUJI ^Vjy 
V] A qjq^ ^jVI ^^ia AjjLj^SII AiUall . <Jflj]l (Jla-a Aj] :AjjU^£JI 

.tillj ^jLlui .ujljUailt ^ 

Jjjj^Lo tgJu5U ^ Lluil dAajx A^-ia. 4<_£jaV 1 A g \>ll ^^Ic. 

.(iliui Jjl ^jijLa £- jaal 11895 ^3 jj jA IgJLujjSlj 



9.6 Js *i*i 

C> f^Al A^X»J j*>* u& wjULa jLh </ 

.CjV^a-*H p^SUrtii JaU) life Ja) 
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JU-0 t^lal*]! <C5 -LjlIaVl JJC. JL-aijI J jl 1901 ^Ic- ^ C3^J 
uj^^* J£ (ji jjj ui£ t juiiii 

t-Jlaaj 4_Lill llaa ^i*Jl dl^)SLJ (jl£ ^111 t^jalfLjljii (JJX>1 a \i <Jo-e ijl^^ll 
(j-oj Vjl ^ill Ajj IILaj _^a 11a . ..^^11 (3 -0 

! Ajil jjj La LJbLS&J . . . 

L-Sjj^I 4_42a& 

^2kj IlLc - A^vall dlA djlfijj . dll l** Log °i Igjl i 1<UJ*\ A 
6 j jJjujjJ pl jail VAjjLo^IxuJI ojjall Ca^L^. ^jjl .^jall dll 

^ jj&jj <jl£ ^laj^l jUjII (J <-*& JjLa-j diaa (Jwj* d* 

Sjlla* JjJai: (software) Calaa-ojJI jjiaj (j-o iS JA j u qII AaL-dl ^Luia.VI 

dL^-A <Jj <-* jg ^ l£ajd .^jCnr* (JjJ AajujI JjUjIa £ya c_JUa 

" * * 

V ^JX-J (jjJC-Uu^all ^j-o ll^k ^j&JLo ^dc. diaa (JjJoAJ .Vjt d-d> 

. Aj^)^ 3 Jjaiaa ^^oga (Jlj JjjVla 

jjc- d& ^A ^^Ic-VI Aj*^ jl^dl Call CaUtuuSVI (jl VI uaaa 

.Cabuoldl ^ ^LuVl dia.>11 jjJ ^C-^l I1 a laA qaj .S^hiVidl 

(jJJ-ftLtll £ya jj^jL& . Ilrk o^^IaJx 4a^j3^j£j AitfiLlJ j)^nd* II <_]£ jaxaj 

tj£j| lie. 4^A £aa ^la^)$d d^k^Q jl ajda £^/L-al (jj3j*J (jjaSa^Vl 
l.l*aajl ja£>VI ^A -La2 jjac-lau-all (jd .S-lii* djULuuSI J] jau JjjaaJ 
tljjjjl ^ Ld tlgad <^jdll CaLajaijxll J 11 66.lJ.laJI CjliLuu£!>l! 
tLoji dl^j3£ill c-j^yUaj sIjLujVI 1-gI tAj^l^yi l^Uc.1 

. jjjlaa]t CLl^Lo^ (jjilajj Qja>aiSj ^al *^jlfllJajSI jLojlIujIj 

djliLuuSVI (jiJ J-naVI Ly* ^I JJI ^Laal qa (jaj£ I^J 

.JulSk t-Juaa (JkJaL i^A^U ^^juJI jj^lalll j 

ias5 
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Ob ,jir \j d\ jJJl J Ad^Uflil 


uaa, aw'i CAijjaJI ^ajL^aA (jl ^jjJxlxJl -iSjy LoOjc. 

. . .ajLaliil 44akj|JI t^gAj Ig juUjJAJ (j£Lu <jll 4 jjUxj£J1 CjU£^)a1I 

L iuS Jlj I JIaII AjSIjIIj jA 6 Jill* ^jIc (JI^jjJI jji 4£t]j 

C-Li^Vl (j-ajL-a^ Jj tl^ajL^a^. ^AC- tCjUjj^Jl CjUjj JlSljVt J-aJ 

IajLuI A^'uao c_jau <j! LqOaC. 4VJjj Uljj jll tilt 46 

(JjjUaaII J\ AjjjjJI (jJjLo ^ya 4^10 Q* 

microscopique j%* a^A± ^ u^3 f’^j uA^i r 

* 

.?macroscopique ^jSLuijjfLLJ (JjLJI J] 

AIjIIxq jl jj-a^ A^L&II Jjc- (j^o 4 <iU i <J*3 JaJ 

4—ill 4^UjJp. jLLo . 6 JdC« 4dlljJ_)2k 4<0jUjJ)a 4/jjjuj 

V Jfl ^auJaVlj jj&! uJULuiljaJi .IgJaalj jll jlauVl J] J jj^-a jll jLLo 
(jAx J& jl$j JJ UUilS Jj Ja> tillj Jl <J^-ajII J& 6jii <jj£j 

, 4 nn L al l 


Lai 4 


^yaLLa /_jx ft^jjLj-ca ^1 all ^£ j£uha Ajj ^£jj,- j^5Li-a 

.S^^aMail (^jjxilj ^.>^11 (jjj t^)j£l 4_Dj£jjjjj£La 
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(3 ^ 1* 1 1 c_jLui^JI j diV Lcoa^V I t. ^aajoilj It-J Lo Ijj 

^Jb A-uL^a^yij AdllI AjjULaII a 3 lA .el ^xuujj Ai* 

Lo <J£ Sj-iLaj wlLi 


3-0 JJ CS)j\.A\^\ UjLyga. tjjAlXJ tL_Jjxll ^ 

^Lo^a jjj£ 1^3 L5^) *0^ ja j djLut^o ^Ic, jjj*Jl 

ClMuj^a 4 3 A 3 Aa*J ^jl Ij]li L>° « ^y^rkA Ajcl^a 

UJ33JI (jlj t^rj%x^a dLi yjj IjlAj -iic.j c^Jl qaj .Alo 

d^-ljS 3] •UlC' V C*Uj <jl ^i^JLAll {jA Ij^liAu^l 

* J? 

cA^ill ^Ljjla lloj (jjiiuu jA I) Mahabhararta 13 jI$jIaL 

J jl ."^Lu^V^" ^AV>aII <Jj£j <jl (jjLaJ Lo ^ JjJajJ (jjij S^a^tTiA, c'i 

oV (Jj c_fijl£G ^^jll tAj^aJlj ttillbuJJ ^LuuHj JaflS (jlauj V 3-0S/I 

iSjaaux jjC- JIjIIjj ;A_i]Loi^J l^jaiaj <^A 0 JA (Ja^-o 

* 

J J} 'All^^^bO CAJja ]_/^ 1 "\A cLj^tful^ iAjudAv^O 

tlj] UjC-J 4 cJlJ Ji - jajjoiJuJl L-iaj ^a ^yb ^^jII ^^(jjijljjJl 

. JlSLuiLi Jl -l*jlj ^JLu^Vlj Aj 1 aI 1 C-flJj£j| jaJlxlt lift 

JXj S.^ull diVLaJl ij±} a£ 1*JI ^yb 4 L 0 JjOa. aJLu»J <jl 

UJ j il^SxjA jjc. Ajj^aa^Jlj Ig-aJUj Aj^sJj ^a eliVLaJl 

* 

AJUla .1 ^£t La celj^ll AjJaa cliaja I j] J jSa j , AajL-AAlLi ^j^au 

dlVLaJl jA D-laidl Cj^LaJl JJC- liA ^C- £& J 

jl A^hj Jjj^aaJI Aj31a 1^.1 . j! 3^) cj^ 1 ^ A j£aa11 

cLiAaJl ^jlj 6 jjj-a Ajtiaa Vi i 0.5= —^— 3^-la 

2 “ 


166 



La-lie. 4 jl jll jl 4all a \~\ I La . jl a^VI ^ jLjTix jA 

LjVL^II A AC- iA^J jll ^A dA&lall CjVUJ) JAC- Ua ?AjJl jk j l-aasI 

^jSM aJjU^JI .0.166 = — (J* <JL(UA.Vli .CjVI*. ^ 4a£xxJI 

6 

* * 

. jA jll U-UtfLa ^Iaa-LujIj Ajjlill jx 4jxVvV JSI AjAill jx 4xJa£ ^IaVuhL 


. Afij«a ^jC. 4x 1$! L_iAl^)x]l ^Aj iA-jlLal^VI ^3 ^xIa ^xTl^t V 4xlSl 
di^/LaJI J£JJ ClVLal>.VI J£ jj£j ^jUk^xll ^3 4jU t^JalL 

j» 

jjj A AC I a] ^A 4j1Lqja.V 13 . A^l jll 4 jjLulx ^Ajijall <Llill 

.^A£jxll jAjJ A^ljllj 4^jfLaxiUl ^Aj) 

^j]| ac.Ija1I lAsjj 4 jj^klj JUjb t JI£jjjIj jx J£ ^IS 

LuAjl^ La IaU .^L^yi o_j£l3 vAjcI^* La jx .CjVLaa^VI l_jLoi^ 

4^A£.Loa, 4uxjuA La jAjJ jjlclfill jx jjj£ AAC lg_l3 jpjj UjlAa>VI jx jjj£ 
4a. jA j^A Laj 4 UjIaaSM 1$ na^ ^jll 4jL^]all Iaja. V U£ IaIj 

4 ■ jl > A £.IcAOxiAj C^cLclsJI iXc. JXAxll C_L-*3J j£xJ jUI tlAjJXJ 

J? 

4x3 jA j£xJ La jli 43 Aj 4lja^ll 43jxx 4 jj*^ 1 l^)Iajj ^Cj^LcoaVI 
.4»uiftj ^jxa^SLi CIiVIxjaVI (jjjljS ^IaaHuiL 4cIxa jc 44 j3jjjaj 

Jaj^Jall (JjJaSl ^iSjOJ 1 g nA jV j* ju xll j j Lukoil 4 jml jl jl£jxU 
(4Al Sj£a CjaIj l^ifl IIlLi Ia£aj .tillAj IjSI 4 j11x1I CjI j \ x.VuxjU <xjLIxJI 

j5>xj ^ j|XAxll 4—Sj^aJ jU "a| jx ^)jj£ AAC jx 4j^^a <C- J-a^-a ^3 

dAA 4 jojI^)Aj i^^a^all jx ^j>S 4jjjjull V 44 \j& AA.L 4a*iiljA 

jx . jlfLuJI J A > A I^jIo Jja-o^JI ^j ^pll ^tull JoILluI 44 Ijxll 

.^L^i^yi 11 lu3 LLajLu j^ij Cja^.1 Ua 


*uftl jx 4 c.La>J ^.]oa,*i jll (j-ajU-aiJI AjAskj ^Jj »lx^i^y I jolj 

: jjjIxx 4jLLu 4jU tillA jjaVlIj ,SA3 *x jAl^ial 4juJal^ 
•4^-ajLxii.j ^^Jaujjjll ^-aiaJI :Valeur moyenne ^^jJxua^ll 4 ^j2l1I — 1 
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(JjSjaJlaH <jjuu t C5 iajujjll A-coill d^a Jj^. : Dispersion S'* 

.^Jajoi^]l A^uail (jfr ^^3 t(jjjLuoVI (jfr 

Jj*JLi ^jjSjaJuJI Ja .JawjjiAll Jja. :Dissymetrie jM nil 
t tilh <J£ Ajuo&j -*J j (Ajuo&j 

histogramme jc.jp^3b ^ka. JA®j ^Vuaj 

jljOC-Vlj UJ^, 4 Cjlj-iJalj jJI .(1.7 jkjl) 



1.7 js-i 

.jl"tv a!) jJlLUI *Ji±i Jl jh\ Jifr 1 *$'\a JS juiajj jfr j u *> j A) £Jjj LWu 
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£iCF - JjAaJI U-fljii-a Cjlj CjLcI jt- jpjuUA 

3-0j .pUij^l J^joi ^ljc,yu>ijg II liA .Distrubution 

yio o.i^i j JJ 3 -0 j i l^Ua jjy yill c 

tO^lc.1 Ij^jJdl t^l j£ jUnJg II ^AjojJ . y.U*a‘l <Aii 3 l IgJ yili Jj^Uxll 
^Jc* Jjx^aaJ] 4 iU t^ilaJlj .^lalUll J^xilll t^Inm jll ^LiJajlj 

LeAic 4 j| Ajjuo ^)3 Xoaxj ljj\i djLcl^C jTu njg ,H oAA A K * A ^1^1 ^jASu 

AjjI jjoiC- ^jjjxj]! ^glc> V O^jiwLc ArA W 3* AjuC* (jjjjAj 

(.^ L ca Jj IAj^Lj LojI yl^. tA^Ulj A-LujLujI IjA AjjI jpgJtJ' 

ArA *y\\ ajl 3 I cAJja^ 4 n» 11 oAA ^jU 

yiii Ajijjj-<JI <jaiij^ 3* ajV (j^.1 3^ . ajl^v i 

A^L) Aj£jy ^aII tJa^Jl y^lA 31 t rcjlHill 3*'° \ g Ac* 

.tilt jl oA^j CjUJC. 

tf 

( 3-0 lSL>Llajl Ail a] .oljVl 3fuj AxaA'VU-i.aH AjL^Iall oAA 

3 <ajJ Aiji tillj j| 3I3H IJlA 3 ^ ^VLgIl ^.1 ^Aaij 3^1 CjLuxJI oAA 

aI jj 3AII -a 3 -qj 1 >o\ 3c 03^2 A=J 3 1 ty^a >^1 t—i^-caj 

* ** 

tilljA JS to jjli£ AjjxII Cijl£ LJS £fUlj .0 Ak. tilt jl Aj^laJI oAA 

^3aJl 3^1 j t(l/N) A£)UJi l. nri^k j aIajj a£ 1!11 ^ao] j-o 3 jSj 3V 3*511 

#* 

jf ^ *“ p ^ ^ * 

Lo,*.uQ<q 3^ I jl j [ Ai^Lw^a-oll o^)-oj Ljajl j& AjV tl 3 l£ i^Lix-o 3^ 

.CjbjjJl jLuC-VI 3^ tillj 3U c, i\ n^>l ^1 


3 tljl UjAAJ ^^jJaLjjJl .3-a^^jj 1000 30 <ii& ^gJ] .Vil-jal j^fwill ^aiaa-a jjl 

Ajl iaa3_: .%3 '-' 1/Vl 000 IjJjiJ jA A > nill Lg lC‘ ^ujIaJI ^UaaJl^ ^Ull 
B 3 ujjJ (%51) A J Jj 3 1 j] tAjjoijjall Aj^jljyi tliblaajl 3-1 AjjIj ojjJ Ji 
• 3 * 3^^" ><a juc- Usl ^aljlL Ula tLo^j %3 3 °^ t^Sljs t^%49) 
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(jp, (JjJafil JlLo .A^aL-aa^I dj^lj Ij&fc 

V llnA 4 AajjJ^aJI j\ Ajjill CaIc-Laa]) (^yxz±J (ill j -J^Q 

lIiI^jLjLq £_a UjIj lJbVI o^jjoC- ji 4 (—fill 4 Ab* JaA3 LaA (_)xt*jj 

^ L«t l$ic. jJluLj Aa-uaB <jli AjjUJI La^-iaJI cjLuia IdJjLLJI 

c(j-ajL-aiJI £jjju Igic, ^ixj AajaaII ^jli AaaI ^LjAill cLiIjIua 

AJjujLujVI CaLIaxII &\ Ja] ^aJ*J 1 ij LAJ .CjLoI j6j1uiAA SiC- jl j[iaUA 
.lIaLqI JC> jOjujJ^JI ^bVh J-J j y&\ U_u£jpll CjULoC-j tUJjjJall 4£-ccJI^ 

5? 

aJIa ^ Ale bjtoj jpS! jA ^cjIaII ?^xl jC. jluuA £aa Aajqj ^A La 

4-^IfcAlJ^LcJl Ai^JXAj Ja&2 V 4 ^AuU AjV 4 (JjJa3l (J^jaU ^51 j]| L AjutfU Aifll J 
Ajlulj AX&J liA AJ gpa^xjj ^ill UoaJI Ai^xjoj cJ^J 

lJjjjujj .Aj|UjJb]l £ jAJ (jC- IaLj fiLnAA^ I ^AJUJj . AiC- (JAS^aIaII 

* * 

. HaV 1$ A& aJaIuU A-£Lct (jJa^au 


jaJl — CiVIa^VI yW ia 

(J^gaL-aa ^ jjP ^jJoaj ;AjjLu<aA*y ^ CjIc-^aaaII 

JjajUJl AxJjj 4 ujVL<uaVI g, W UJ £aU> JLL) 4L_fij*J (jjjlal dilc-^AA^ll 

# 

i( jJ 4^jjajja UajaI 4(J ; ia3j x ^^ ^«Aj) ch^ jj5 

jjSJI ^ ^ia^juall Axi ^AAiall liA iaJ .(&LjjjJj ftlxjJaj (jjilll 

gJjSLl 1 AJjuJA «.^joil) jlaxj ^JajjdAJ JauJjII AJjuiaIIa j]*>ltu ^Aj . £_udtj]! 

AjJjL-alA ^JaIaII li$J g. }-»M Lo .( 2.7 (J^uul jl CJLluull 

J3I 4 (ilia) (jjAj ilgjSlj SjAj£ 4r-l Wimi dlb 4 AjjLu^a] AjA A-JjXjoJI 

♦Theorieme central limite g j^uu 4 Li»j) Aijx* 


UljujVj oijaII ixL AjV 4La courbe en cloche ^j=JI ^wIaI L Ubj*jj 

. I^jhl 'll. L.^jc 
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2.7 d&A 

£i>* tP! •' J * <iM* cfejl* 5 (juijpjs«u* 
.OUjiljj - <yy*\ji £jjS 

tlilc.j_jj lilUft jl£ Ijjj iL JI£jjLi Lo lIiLc. jjj Ui.jol 111 tl^juaaj 

♦ C-lVLaj^l ^ \^.Lq jA Adit (Jjj-aaJl ^JJ ^Ul ^ jjlll jli 4Ajil£ 

* ■* * 

4^jIL !>Hx 4 La (J^la lx,VlC- Aj£Jj (JxaJ Ajl 

A^oji!) .* Cj $LoSaJ ^iaox Jjj-aaJl ^aJJ 4 ujIjx oJfc AiLaall jIjSjjS 

C5 Jajuijll A-ajSlI dlA jfr j 4 JjJaiVl Jj JJjIu ^ Iimjll 

AjLoC. l-jSjjI ^111 tlaiJi jjjjgj 

f L^VI c> #L*U 

OuJail Igj) clna>j 4 !Ai jjx* Alju AjjL-^^J <c, jx>x l^.Ul 
t^ji-ll JC'j LS^" U 4 g?Hlj 4<JxLl 

^ v^w \^W jli t^xWxll jl£ Lc^x 4 Lj-oc j . c-l^jc-Vl (jx> jjj£j jl£l 

jJ)S IJ . AJlIjuX^ JJjLlaII 4 Ju^lllu 4clljl£ jlJ ^Uk A^mfij J£jU| li,L 

4^JaaJI jjuiaJJ dJjJullI dll j$JI jx jjj£j J&SI 4A-fljfl-\ Aju-bjl cljl^A J^.jJ 

jjili dilj jx jjSI 4 Ajjlj So^C- ^ jlxll A_ix jjaJafij '^•Jl 

ASUaJ d^jjx CAlnjsb. La jlfi* 4^Jj • ••(jlji JjuoC- ^3 IfljjatJaflJ 
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.(jjjjljj ^ jjj jA lift .4 jjjS l«jal3a ^jJI CjUj_)aJI jx JJU&J jjSI 4ijxjJa 

^-uuujjpo -1^.1 Jj J'jjoSI cojuajj AjwuIIj 

ij — (>l>LjV £ Jj^j £ j>> (j£ .4jj L*OL*y i 

* 

£jj 4J c_a^*j t^ialjax ^a.1 £ jjj ^ylc. JjuaaJ l-A^. tLa^jjjJaJ 

* 

dj'ujJ^Ji ujlfir^uj ^ J)jj 4 ^>ULq h _iu^aJ _ (JjjjujSLc 

^JJl1i1ax]I <j^ajC* L>° <jj£j .(3.7 (J^ui jlajl) ^ 

.ujl^ jjall uj jjJa j *AujLuA^.'yi ^jnuuUuV) 



3.7 


‘uk&W - C&*\m £i>»J O-J*' £i>» 0* tubjj 

• ul-Oiljj - Ji>uiSU £jj^ uijfcj Ctflu*) 
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f LjjaA J f Laj&H SiaJ J 

OJJA-OJ SjIjaj ii^AluLA A^^a. J caljill (j! J&l ,33 Jat J^ajJ <jl£ 
caLajL^aj J (Ja^Jj Igal laloaJ (JjSj <jl£j ■ lIiIaL aaV 1 J A^hVu jjC- 

*11111 hj lalosJj 4 Ja^L-oJu' (jjij^LluJ Ia£ tfrjJaaU 

AjI^j JtAaji ta_Jl La£j .AoLaj j) aIjLuj bl^A 1 ' jlj j jlaala 

4tlJ Jill c_i^)*-au AjjjiLjuSf 1 (jjjlll c_fiLou£l 33 ^juiC. £jaloll (jjll 
^ill Jal.Jail jA Iaj <. lg_Jaxj £a t lg_DLa, <ja ^asoj Jill ASlj Jail 

J lLuj 33 AjI 4lit ^*j,Jall ^ja .Jj Jj3aJI Jc> AujjIaj 

^jC- jlf^S/l IS^Uajl <j*ajL^aaJI o3A ^oJajj Aijta-* a Jill o3A 

cojl£ Al^aa^JU Jllj <tli3JI till! J jjj dljl£ jll catojjaJl j cal jilt 

fi * *■ p 

.Lo£ JoIaj j&£J J ^ J (3^ ^lyjaj u^J *J*J jlSil J»j 

i# 

calojjJI JjIJoIa calJoLa J* AjJa 1 1 Jc <jSoIj dljl£ lit 

jAuiij 4AjJaj^L&ll Igjuajl iuaa ^_ja liiUajl la! Ji-aj c. Iftfl 4 cal jilt j! 
^Jj£jaj^^Lcll c. Ax *oj]l Ja U^Uaj) JLaj cJu£ 4 J V^jjgjl jAj^ll caUaa^La 

(joajU^aaJl jJa Jj ^ajoj Aj Jaj £jJaj tcaljj jl] AojaLaVl caLmll 43 jIa1! 

Jia.j tilLuJ Ji. 3la -jjjula-<u£]| I gale (Jascj J^l 4 AajJLuij JUI 
t> ‘u^J ‘-‘jS ?^jj1I ^Ucj£ tjjillaj ijj_y> 4jjjltjii 

L>° ?fi3j3a. J|ja ca£jj ^ill 4 JIoajSL]| Aia.ja. Jj AojI ujS Jxaa 

jjJaC- 4^l^jaJ^ja^ c. iij.^ AojAa (Jja Ajj^j^j ^Jlajlj .^joa!! Jj ^^2kJI 
.Jot ^olall (jjll Aj J J 4-jlall ^a3 ^3 ^jl£ ^AjSIj A Jc. A-DLuj 

^ja JLjJlaJI ^ Jll liA J ^ >^l t^ijAVI 4 Aaj^j^j Jlub ^3 

4 cal jill ^jx Ac-Ia^. AjaljJ (Ja*.l ^ja 4 caV LaTi^^f I c. )\ xa?k l5 -ajlha!I caLu^alaJI 
. AjjI jj Cul£ J jOa AjjLulII (jV J*IajjjV| Jj dUa^l ejaa AIjUI &CA jA 
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^A dllju ^IjaU <LjJa (JjJafil <jli 4 JJlxJl 3^jjj£ 

Ciil£ lil j£]J . ^iuuaj 3 jj c Jlj^j ^jUUj A-jjL-oaJ A^J^jiaj 

jfaVunj . Adlg-j 0jtj J) jjj aIac, <jli AjI] jJjVI jlSaVl 

j? 

AjjU-aa.yi ^Ljjall 4^1 jl2 4 jj]aTujj Uja. ^)JoC- £juAj]| ^jjSII AjI$j 
dul£ AjjU-o^yi ^Ljjall oiA 0 V 4LjSi3 c \\x 11 3JuA*ij A^alA CjLilSj jic. 
La£ 4(JjVI (JjJafiJ .(jlAiVl ^ I JSlLujI (JjftntUl ( A-C O^JjojLui ^aLxu<£1J 

.IaIjj V LajI ^ jnun dlljill 3j^i (jlajlc- jj'-nx \W tljjlj 

tAxJilall 4—Ld . ujV 1 VI L-jl tu'v JLoxjjjjI (JjJaSUj 

4 CjV 1 <cn%V I CjLoiaJ ^ fc >>Vi J 4 L 0 L 0 J 3J^-a tLoLaJ Aadalj l^-bj! j3 
4 till j tjc. ^ixjjuj LaS "Lnlla. ,jc. La^JI I^a" tAjjl juaxll £jJalaJI 

s* 

• ^^3^)3 JLadaJ 4 JaJ tAjjAukiiJ 

^jjjudAjjjj cJa^ui 4 jl juaIq ^)JC> j ^jjjjLmjujI (Ljaj) 4 <JL*.j Aj^Ij tilljA 

(jt Axtjlny \\ AjjJslJI cJd^a :AjjL^aa>VI e-Ljjfill d^A 

jhlSal >nl .1^.1 4^J^i<al£ <j^a 4jS jui jLVt idJalll JajuJI unl-na 

dAjjja> Ac.jm ^ jjJ l. iljuaau 4 ^-JliII 3jldj < _ s -laxj L_a^joJ jA .pLjjall 

dflx.rV’u* ^jJ ^ 4 £■* L£j^ 4 ^daljj Aj| . jUJI 

** * 

Ij-ac. (J5I i^jLouij 4^jLajaljj *1918 ^Ic- ^ A£^)*-<ill 

4£-oV 4^'jVi ^jLoij] AjJ *Aj c t 1>»JJ aI^j 

* c * 

JJjhba 4 Ajjgil juiaJl Jlc. l jjgj Aj^lj 4l*-a (JjLuSill j JUaJl diLaJ 4^ j-oJa 

^ 3 ? 

4*n^ 4(jJ^)J jtLujI AiJaj 4Ujl^a cIl^J ^aJ jJ Ullc- 

^xjjli-a 4^(jiilui JDLk iillj JSj 4 ja]jx>'jA ^gjLJVI 

^ s? 

iillj ^-aj -Ajc.1 ^Q)/l Ajla^lc A\ (JjSj Ij^ ^JjLlq _ 

(J^Su| j; ^£j^al 4 ^jjaU?x Jjilij ^A dJUill .dll i>iun^all 
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(jc* IjLoj . (Jjl Aj| ^Jjll (jjJ^J J-cVl (JJJaLlII 

AjI _ (Jjxd* t-haVi* 4 JLj AjtxLa. ^3 iLuJ .^?jjl£j|j3 jjialaJij 

1 jj3j£ 33 JIj AjlxL^. SJjLuj! jl L ib££l tjjxj Ji ujJajj jAj 4^LjV I da.1 

AiaJjj ^L^aj c-ljjjall jj>ujI (_£<3ll jA 4__ Jciilj (J$aj jlflj 

fj jjJj-o Vj ldj| ^aJ jLo jjljjj jan> jl SjLuiiJ l$jj . tSLxljjJJ-Ojilt 

I ja$ 3 oAII (jjjwal».<all jjjjLi]l jx 4 j3jj Lo ^1c> 4 jl£ ju.1 ifo (jV 41JAJJ 

AjJjj Ldajlj 4&jjj£ AjjJaljj Sjia. AS^jyd jlajjflj IdA . jLojjljj dj^flLa 
.^$i]| AiXj^aj S.ito.4 4Aij££ dijlS jLojjljJ djVl^-a (jV S jldla Ailfljoi 

dii jliil Aj &jaJt AjjM 

ji djljJ^ SjJXA-a5l djtjjjaJI {ja jJJ^Lo Lo-lic* 

AjLLg J^l>) djlAla^VI ^ L-JjKdoL) jjdwa ^gi Sj^a^a (?dAjJ ja. 

* # “ 

II < 1 ^ ^ 11 4 ^S-Lull I djlSjjl 3 Alajk ^ Ac-U A g tjj^flj 

* 

tc-Lvlail ^Ja*J JSBj 4 jfiij 4 3j3a* jx ^jJaA^aJ tlgjlAlaul jj*jj 
jx JLL^li 4o3^£ <CjA\a ^il .A^aladix JJC- djLI jladalj 

IJi jixajj i -ia»«aj ^JL^al 4<jjja> <*-A*-*ajll S j 5>3 j& 

.l^jUljaJl j ^gJajujj Ajjja. 

jl£ j] ^)lxa . ^ )a > ii j Ajjja. C-jji-aJ j j L-fijjui Jjj ii^A jx 

JaaJ iaxjji jjxll jLoiaII jA Lx3 4aw^ ^3 dAjj jaJI jx J3C* UjJll 

(^AdaJ Ajjjafc. L-j^L^aJ jl (Jj 3 tLljljjaiC. AjjIat^UQ t^jfua<a 

jl Ldajl U1 (j^J ."^Jajojjlt JiaJI jUjaxII" t jjfi jlatll JU3UU 4 jLoiaII t ^A 
?Ajjja. (J$l tA-iilil! ^3 t djLol ^Lu^aV 1 ^ 

J3*j 4^1 jJI Representation AjLIxuII j^j Ldajl ^ u»j 
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Ja ^ :^>al J^j^j Ijl^J AjjuAIIj Ajjv iaII diUjJall 

* £ £ 

11a <J£ jjAlJj 4(!Ijjj£ (JjJ) V^jalj ^aLxl^j jl <jjJ (jSnj <JjlljJa]l 
u^hII I$u3 £JSj ^iJl AllaJl Auuj j*«aaj 4^1 tCjVl^%Vl cjlma ^c.Jjl^'i 
.£cJj ...IgJd UJjAaJI ^ jlnunj ^lill CiVLall JAall AijouILs 


fLuaa.yt £jkw 

jjuaaj j^Ullj 4 <JjILJI (j-0 g* jill IIa ^gJc. jLuC-yij 4 (jIaJu3jJ ^IS 

<■ 

Ac >jjav a lJll^oj ^ja U^UajI 41$ nUflJj 1 g JaaJj ^Jill 4diljiiJl (j-ajL^aa 
IIaj 4^^$j V 11a 4clAjjJaJI bLalj CjIjaI! bLal cdlij Aj-tfailuj) clsbjja 
jl£ ^jaUaII aLajl A^lv n*i AjU 4 t*lll Ja jj£I Jj .^bl£ ^alJ AjI 1 .iaj 

jl JjJ 4 ^JjC £jaIjJI Jjfill Ajlg-j Aia JjJjbjifillj JjJjljAjSJI l$3^*J 

< 

AjuLuj ^jaIaa .aJ^aJl 4aJ^)aJI AajJ 4Ja*jJall IAIajuU Ia IaLqj Ij^Jxj 

.Ala. j£Jb oJAaA /j£j l^jSJj ^lAaSjmV 1 


JtiA JaLua O 

I^jjLoJ ^Jill djLoAj^all jAaA ALju^a ^A 4 Jlfi- ll» AjAjuJJ Ia 

^ laijJalU . ^Aj^laj JjSb (jl J^aj *bj J^Aa CjbjJaJI 

41 AiaII 11a IjLoJC-lj 4^ In > till SAalj ^ic. a Jail ^A 4 AL^I^aII 

j5L] 4^-bjuiAll * JaJI b-Ua 4Pumaise JJaLaaII Jali-AaA ^Ijaal 

jf 

Ajla .!>LjIa lajuJall Jjfb AjIc-j 4 ^)J» >*n ^Inm ^Jc. V] (jijLoJ V 3 Jill 

Jj2 Ja Ailia<Jl ^Jill (Java ^A JasjAall jU 4clAjjJall Ja Ac»java 

< 

IajJ £3j 4 Q*ak^ui JS . JalaJI Inm ( Jc Aa^jaIa Jala ^^ic- AjIjjJ ail 


.^tl] . 1 jl ^jljAall ^ JajLAall ^j4J Aajl^ll AiilL 

^a JLJ1 
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lilLl (j-« 4j£LaJ La alajl ^2 £ jjiJJ "£SJj" jl Jj jIaj jjjS jl Jaui j 

OUJ> jb ^Ull <aVi j 4a^p jb t-La (JS 4jjjtLall oLfc ^3 .4Jj£juaJ 

4a9 jljtll ^jjA. ^3 4 aa a <a e_iV^ a.lc< (j* ji£i UjjJ Uj| jfc (_3J^ 

.djUjjaJi dlljLLa CjtjLLa 

SJ jaJI 4 a jJi o 

* 

(jLmJ^t L-i^C- 4(Jj 3 t ^ Jb ^ UJ^J o^V' ^Ij5^l 

<C-lk-a (jLaij^M l —fl^C- ^jic- £jLuJi (JjaJI -lla3 4 JjUI j ^ji.LuJl ^joj 

4a. jJ La L_fi^)*J (j£j ^1 <j£J j .6 jl^aJl 4a. jJ (JjjLiiJ 40 jI^aII (jjJJjtLa 

^aj$ix -IsIa. 4dlLa^La (jj-^j 4 SLa 3 4^J^^ark 1 Jl£Aj ojl^aJI 

i^jA llui jj* j 4 L_jLuoJ 1 /j-a JUC- .SjI^aJIj 4a^J 

* 

t jjuuls 1 jVuJ^ul )j^Aj-a ^jjjjjjoall yax) ^Jjll Jy V 4CjLlui]I 

JDIa J .4a*i ^jla ^jjjjjjoall I^A 4^jjjjx^alj La£ 4 ^Uj&I 

J3 ^juafr £*Jull j ^)*ic ^j-alill (jjill ^ ojjAlt (JjAxSl ^jU 4cIjLiilLall 

o * 

jjau l^a SjI^a 4ajJj ojI^>a jjjj jjuMl ^ij ^1 Ijj 4 jl t^'sL . Cic..1a. 

(^poj] jj,uMl ijiA (jLa 

^jl >JA> (JjjIjS g^jI^aJI 4a^J» (jLajol^J til (Jj3J 

4a.jJ 4 1.1a 4ajI& tliljill (JjSj 4-dlo gj!^>a 4a jJ .«Cjljill 

* * t e 

^jC. Latvia LLljAaII^ bl> A jj£l lLijI . 4jJIa dlljill Qj£j 4*>»QVi,a 3 jI^)a 

* 

4 IjaLuj La^JC. 4^! ^gJj^joij^SLajl JaAS jxJl ^jjaULaJi 

JJ^I CjIjiSl dljl£ Ul^ .4 jjLl1I s^UIa. tilj-a jpSI 44*ijj-a <iljjl^)A ^1 

JaxjJall jlS 4 1 jjac *^aaJI ^jl£ Lal£ . l^ljS 13na> iJn C_bujjLa cUlA-A 
jIaqI ajJaC. 43j& ^3 U^aI I jl 

^^3 j^aa-o 4 jI ^«a jj£I 4 t jljAaJi ^a LJlt ^aIix-aIjuj 4jU 44ju^)-c 
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(jjfL ^ 11 tljjj£ jl ibl5 4ajlA dljiJI .AjJaJI ^LuiJ dVb-a 

* f ? 5? #5 ^ ^ 

(J^l9LXj J jl !ibl2 Ixiij^O ^JjSjLut dljill 11J-1K J^3 jl 1 ^-ijS 

* 

. IjjJja) K* kSl\\ /jt£ lAJUe 3j Ia]£j jA cllllj (J-oL*-0 

I^L^a^yi Je ^ AlC-Vb <UJfl jgjj ^}Al JaJI (jli La£ 

<Ue ^jxj gjillj * bafriij J_£X^a]I Jajl^)lllj iJaijJall 

. Jj5 <j* aULiL-a ^iJI (PV= n RT) «J3 jjjLaJ jj$ Mitt 4AaI£H Cj|jti2t» 

(j-° n (J^l L>° H—ifljju V tV ^>«ttb *P JaxjJall l_3^)jJsi]| (Jj-alah, 

jliJt dub 4ue JIL R dubll ,T Sjl^aJI Je Vj tLc diLjj^a. 

jA lixjJatl .SdLa IfljSJj Ic. Jjjji (Jal <L JaJ tilli ^jC. Jxjl .(J-at£ll 

til .^>^11 D^lj J jUJI <j-a tiA t ^ It Jc. <LajJOlLa tSjl^aJI 

S^bj Jl idbj^JI .iJe 3jbj (jji cAjjLuilo c-bbiVl (JS dul£ 

JaxjJa3l Aj^ bjb ^(jlau^JI d3^>^t AajJ bx9^ lit tl^J^lj .JaxjJall 

dUil ilia. £-a tdli <jjlLa (jfLoJj . jd J <Ll9 ^jj be liAjJ 

. ^jjjbll <j-a ^jJI 

^bLa ^Je ^A lit A ^Laojl A-i4j^ ^A 3^1 ^aJI 

4ujJI ^C-AJUJJ . (jj^uouil Jj Lal£ dlljill L—lLaC LaK .dll jilt 

\ JJ lau gjl tjaxllj 3jl^)aJI J^ajJI £^juU AjjI I 

(JSj ^A (JxC J] Sjl^pJl L-L-iajl 3jSb .AiUall ^)C J~ n.W.ll AjjujUaj <jC- 
LaAic .^j^Lujj^SLaJI 3-4x 21 Jt jfu a\\ Jail Qa 3^ju 21 <jaLau 

bade .d^Luti. tilb^a t^JjS^jjjJba (JaC J] ^gjjfhaij JJa" JajJI J^kJ 
Jaebjall ^id l^jli t/jauuoJ Jaebja J 3 a jle dbj> (jJ j 

s s - s 

tJacbjall jjljJa. J bji bl^jA L-bj| (j j*juia 3^*^ ^ 

(JS .AjJUa 3jbud iilliA (JjLA&aJj 11daflU Ig jJaxJU dljill ^daj-d j 
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.djljLuaA. (Jao_ SIja J>Li. Ail JjilL bl liA 

s* 

J^ill <illj ^ L<u . (J*ol£ ^jL-ujJ ja ju y . j-at£ lit V 

•L^C- c^j 


(jlkafl jLuail 

1£jL£u Ax ^lito jiJ jjjo^ jA (j^lla^ll ^jl jAjj 

(Jjj 3 ^j jiJU Lo ^lc ^»Vl ^b^l i£j *^*JI £-oj piyi £a i^Uoa'I £a 

^aJ\ £rliA.lj .djljjJblj^)ll ^3 ^)L-<a]l ^ ,j$Ax t'j^' 

t(_£^)l^pj| ^UnxJI j4^11 ^j£3a . Hl’kJ (jjJjU^jjill ^UtTlujI ^-1^ (jjj3 (J! 
A^.^p ^Uls LoJic. .S^)l^)aJl lL)Ia.^P (JjjIjLo (JaJj i^jlgill £a.^a1I 

• 0^)l^)^JI A*^^p £A (Jjl^juJl JJlAJ Ajt^llA. ^C;\ ^.Is-Utij 4 La 

Cj^Ax-b L_J^33 AjIc.j idjI^aJI A^.jJ £a Aa>-=>. .ibjj J^bdl c^jll 

(Jjjt ^‘vll (Jj ^ 3 iiSj JLu . ^-Lujj^II Ajk^p jjiSL <iil ^xjuaj 

* c 

Aik^p £a Lujui jlijj iixill (j! (J.)uJ^jp4a 4D^)l^*Jl Aj^jJ ^jjIjLo ^Ic. 

.3 


_pj-a]| iLoJCrlj diJi^J ^.a* haII^ 


gjibJ I ^UaII 


^UaJ ^ajm3J .^^litAH *Ull yi_^ ^3 Aja Aa.jJj 4^C-Eill AJL^. ^3 (jlKrtll 
IjuJj (j^liL V <jjill jJ&j'^l *f Ja ^ A_1 a Jjja.joII ^jjjlA i j±i 

Fahrenheit £ i j l$ 3 j$i o^^- 0 I jiiak j_plLLx ^il ^ixAj) 

tiLajtJ Iaa ^jjJl ^jjAj&aII IJA ^jjAiiijujj (jJill ^jjAi^^l ^A ^jjjSj^aVI J 

.1x1 AjoijI !>U lb! Col — CNN A]t>xa L _ 5 ic. AjjajJI <bjt*3jill SJaLIa ^ja 


^bibj Ij^kji (jplt p> tL r J ^> x ^l C)\ ^—SjjjiaII 

^jaaII -(*4^! c i^a 
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Sija (jjjjljjjiJI i_yuS Jfij (J£ (_Ju JjtSJ (jt (j&lj 

JjVl jA Jjjffl jl£ .3 jl A^.j3l ^lix<o ^iIjLo ■ W\I Jj^Ia Gj£j 

. A AaI] ^£JU*aJ ^311 

jl6 "k <J^.l Sjl^aJI A^j3j Kir >^'l ^jli AiDLtJI llioijJ 131 

tJajJjLo ^ t(JnnVnn UjU idjljjJ>aJI qa 3Jl^g JXj t3A^c 

LoJuC. ajI^aJI A^ jJ ^^A Lo I^Jbll JI>JI jjjj 13Aj . ^j&Iula 

* l * 

Aa.j3 Loj 3 3aJ tAaiik-o lIjI jlc« £-0 3aul ?Loj3ax JaijJall <jjfLa 

iA^jAt o 3 a ^3 jjjUjal^joi) Ajjtc- A^ j 3 _ 273 <^Aj KSjl^pJI 

V L$j] .Aj£^^ !>b Ijjj^ iALaLi* ■j1j311 (ji tLoj^*-A K*^'! <jjfL 

# # 

o^olubo l^jbjJ*]] Kaa^ ba^jiu (jlK/i c j3A ^3 Igj] t !_jjj£ ^rjg JJ 
. 3l^ aII (JS]j ^L^Vl J£1 a_lou]Ij Aj 13 jA .^a£^x11j 

jA Lo .ajl^pJI A^jA ^IjLo 3j 3^J (jS-oJ 13 a l£yUaj1 

qa SJ-la-dlj Ajl 2jiLoll i&3a AIILxaJI djl^aJI A^ j3 <j1 ^A ^j.Kc.j (JjjLa, 

^j*o ^3^ c lg_Lo l_jj 431 33 t^jj^juiaJI JjUl Aj13j JlLq 4 (jjjjbjA]! Jj3 

£ * £ 

£jaljjA£ ^3il j$Jl 3 j ^gJc. 4<jj311 AjI-Ii <^3 LajjaG A>j3ll ^ 

aIIa AjujI^j bj^iau jjAftll cs^ <jY1 C^^ij 

j&j . jj!iUl Jj3aij Ajj3aJ| c-bjjftJl ^j$io 33au Lo 13 Aj tAJblgJI ^Luo>V1 
13 a (jSJj _(^jA ^ o^ 1 

.^^^1 A.i^rxb ^A a!£ 

Ani4x!1 A-ljjj3jV1 

Ia3jSu A3j^Kj j^Jaju Aj^jjISjaJI (J-oaJ1 ^jji L>° ^ 

cja^i^l ^J] £*3 bjli j^g-lc-l (3^ j^ 3 Lo3j& .UjAI AjjaLLJI I^jIIa. ^1 
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(Jfljujl Vj Culill (jjSLjl u Utijl SjS 4 (Lii AlUa) 

"lIjUj jaJi ^^ic. IjLuJ) liA ^laau lit ^jcnlall <j-a .^cJJ ... JjUII 

* £ 

Liill illaJI "Lix-nia"jjlaT: L_itclillj j=k 4 £-Laa. J£ <jl ^lYn^lj 

diljjjaJl djt^)ULo i^*y aj (l^JdUa (jC> (JjjjSj Ajjj^. J£ til .AsUaU 

Inill AlUaJl ijLLo jl ^jLo(jjJJ AjIc* j .Ajudfij j-axJ 

i> _ K ( * 

Aai 9 AJ i !!JLoI*x A jla (ja^j (jt J 4 j^ J^$-*1 Ufil£ 

— 1822 ) Jla ^UJc. .A-ijjjaiVl 

J^a uJjliJ! ^gil ^jljLjia. ^ ^Lic-Vl (j^*^ lAjiil -is l^jl£ t (1888 

if 

t-W /j j a j (jj jSj (jSLlj ^(Ajjt^Jt S^SaLftll lJl£j) (jLajol jJ 

• Afl^axll l^aujJa 

^LLo iaII (jJjLJI Ajt (jUj&ljJ (J^lj 

(<JA>*^ ^j-oUsojI (JajSU A-ujjljtfl (jli tdiljJlj dAjjjaJl 

S-iLj A^JjJpufyt O-iljj <^A AjijjJjjVl .cliljill jl CAjjjaJl 

Jjaj AJj jaua 4 lo> j£ . jljj jlj ^A I (Jjlill jA j i ^jJa^ill 

^^ic- j^jli L ^^ic. ^Jaij IjUa liA ) J>l.ij3 Ajj j jlV t .^UajjliUl ^Jj LjflC. 

.CjIaJojH Jliil Jc- La£ ^UuJI ^JL*J! !f.LiujVI 6- J^ 1 

: jUjj] <jLI Ij^Aj ,^«!^)il t^eJ» i. ''l-j-'j Laa " ( yLuUI AoJa" jA »' 3 ajB 

55 

• Antinaturel AjuJall AjJa" jA L_uj^pllj ^Uailt . Ljic. ^Jojill AjuJail l .iVi 

c^Loil ^ t^*Lo .(jLojpj^J AjJa aK ^-aLlII ^JlxJI c ? Ij^Aj 

^yjl-L ajSH ‘Aj-i^. j^Vl <-&* 6 2 j 1 (Mac) 

<jt£ J' > l u) Graz jl j£ ^ d jljj ci-^ 1 ^ t j j jluojt 

" £ 

JHaII t Jjj-ujSLa 4 ^»ju ijjjjjo^Lo Ljajlj 4 ( AjlaL^i jx*J (jLojil 

^jSLo ^aJ 4 ^jC- •—A 3 JJJ V ^^Sll AjJjjijVl 0^4-J -iSjxj V 4^ill t 
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4tiIIl Jjiuj ^Ul ^C-^llj" 4 jluIj£ 1I AjjJaj 3 XM 13 X 4dil> 

* t. 

(_>u£lx 4Ajl £x .^jLojal^j Lj^^l -Ij^joi ^ajlstx IjJaj) j& 4(jlxJ£iA CjLLuOh 

* 

idjljjatj^all oUjI Jja. JfLoU Laji ^ t<j]i ^jSj £xV 4«iSi)Lj 

(jt *cJj^ U^J 4 ^i^ (3^ lA^ dA jil^ 4 a\\ j IIAj 

^ if 

^jjjj cJa jjuj IaA^. j Au^aullj .^cja. x^a 3 A j Lj^jaIx^. A.lx,% j /j] IA 

( A_x ^xaJI ^jJaj IxAic. Illxl ^iu Lula . 11 a Au j^uVl ^ (JjJaiJ 

s? 

j^LJl lx Ij jjJa^a .^jUailkj 1 xg ila c-Ull 

4^^ 3 * p-lxllj 4A_g_^. ^X ^AA.II 4 A X>hVu aJx^j LaA lAu .^iL^aiix 
.Llja^xji Jl UiJxj 11 aj . jA^II (jjL InjlA iuli. LS lC' (J*^^* 1 * 

ji |*j £uL V <jlx Ji3jJ jli bjjjl ^ (jilj .-UullulVi AjA i^Aj 
(_>iu] dAJ 4 -^3^ 4 Lui Aj jiUa A.IU. (JdxJ A lx~> (JS . A^.1 V Lu^)5j 

j^aj (jl 3A3J i£a t^KJlxll ^Sn»j ^111 fJ . 

AlUaJI ^Jl IftLx jA lxAJL^.1 .Lille- ZjJjJa^ljt-Lo (jjjJaj^aul ^l%J Alx> 

aJU. jaj Igljx iLuJI 

* * * 

tlstx (jljjlAjU Luill AiUall UU^I 4 ,V 9 ax £-Jaj3l 4 AyjjLJI ^ 

(jl 3 A Q JiU 2 k AJ^aj lx .d^A-adix]! ^^A (^jS^I La iiC-J 4(jLx£ljt2j ljLi^.lj 

^jx AjV (Jj iLutujA^ clAa^juaJ (J-^Ia Ajaluiu ^xil tiLxluJjxjd3l 
^jli uikiiVl ^x ^^j 4 dy*^? hi 1^.1 

(jlxjaljj A-ja jl£ Cuij ^ tgJau Vj djjjl J] cJ^«^ ^ JlxC.1 

1 0 fi ? 

^jlxjol^J *6J«^ (3^. jJiix JJC- jjL}£, Ail 4 Lul^aJl (J5L (jA lx>l^ X 4 I Al^.J 

0J& L 5 lc' S j 41906 ^Ic- 3 X JjU 7 ^ jaauuj 11 a 
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aJLaaJI J 42 J ^ill IAjI^C-V j^l£ 

Iff * * * * * % 

.^Ailj^o Sli j ^su <JaxJ blijc. Ciuij V] c-uSj 

4ojtyddhV) f U4jSit 

^A AjuU^i%y I plj j^ill S^jujUaII Cljlinlaull ^-1^.] (jti t^ilaJLi 

* 

tAlajTk.Hl J£ J] <jVI (j* £oaiaJ <^1 4 »LlojSJI 

s* 

tcLilli jHI ^ajlto% ^.Ic 1 jLojcJ AjjLloj^II l!iLi£ja]I <Jflj 

. IgJSuij i IgJ Aj j£a]| Cjljill 

^jSjuijjSLHI (JjjLjLJI Jja Ig-fc aIjIa-o CLlqJ ^-ill ^ajU^xsJl Jjl 
Cj! jlaLil]l ^ jjuj ^j£Laj i- jj£> . ^laUdll ^^A 3 JjaHI (JJjlIIj Ajjjll (JjjLaSU Jl 

LJ^jC. ?Cjl jill i--UJJJ J dll JaljJ Jc jLcJC-VLj S-i J2k-«JI (jJxlLl A^jAaI) 

* * * 

<ja^,I Sk <jl£ loj tdljjLB (j§ Jl >ua ^Jc ljjj2 La.Laj aJjIa a! 1 d^A 

CjIjjLJI lIsLuj dl aISU ajjal LftS tAliu^a cli^Stj jIa Aj 

* 

AjjjjouJi aLaJI 1^ g >j4 dljjLli dl JaUj I(jjo£j Ajtjail JC I^LalcI 

dj^jll S^LaJI (^jc- Ig-Ulftl dV jl A,a]I ijli JjILJLj .gjjill ^JjjIjAaIIj JjoiSlJ 
AjjjaJI -jjj AjV tjia Jj 4 jI Jl J djLS (^Lo> jl dul£ Ijlc.^ 

. dl jliJI j JjljHI Jsuj L-AjC-j jill A^l jjj JaUll 

JJluiSJ jA t pLiajSJI Ad djlidil ^111 I jJjdl]| 

a£jLula (j^Aj du£ .c-UxuSJI rjj <^a SjdkVl o^a .AjjUaAJI c^lclilJI 
A-Ljuaj dtjujaL a£jL1a diS ?dUj Jc J dl J 

U1 f.Ssij ?Auj£jj1I cUajSJI QjiLJ ^Jl iSjjy-A Ciljjj^ L5 -lc JjjL^tfaail 
Jiljj tAj^l^x>>^ll djUj^kJli .1A_n l i^-v V I ^Ljjill 
pi j^S/l ^i^xjj tblj^.1 jjod^jj l^jli ^J»Lu<ajll IjlA iS^J »LjJaxJ l^jJaauj 

^ - 3f 

Ijl jj£-aJ LliUjja. Ij£a o-llj^o Cj^jSj.Sl'il l*jj (j£Jj ‘(3* 
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ILa J£ qa ISvUajlj S-Ac-j tdjl t^LxaJI CJ)j\ xWl ujLxa. 

A_uxj ^a La .Rendement r^Lxj^li Jxl*x jjj& 

jljill Jiaj c _pll dsljjjaJ 

tjA 1x3 jlc. s-UaC-V jVI £x Ljjjj£ Jc-li Luic. 

iAjjl_ixj£J1 Ac. 1 u^ill Ji ^)x Aj (jl ^j£xJ ?Aj1x*J 1 Jj-^x t^lLx 

u A t^L^ajSll ^AktiUii ^ill j£t> Ajj t^juiLml Jl jJ>^x]l I La u Axua. 

J jxftll jj! AjjLLall gLa JjJaSj Ajli cAjxjxC- ja£l Ai^su . Ig^Ljl 

.£clj ...Ajlc-jjgj cAJjLujjj AjIjjL ^Ic* 

f LjjaJI SjVjj ^jUJI ^Ului) 

Vjl qj£j l$jl JaaJlj <iljli tA^ji-a j-\»n La^jt 

lg-j]i (jj^joall SjLjJ Ci*jIj IL] l^rkl j .AJlijj c-l j-aaw S^jjoix Jjxa. 
^jjjSLsu cAjjaj AK ILa jbjci cAj^aJill diA .slljj dLi ) > *Vi * m 

Jail JaAjJI Ajj .(jlknjx g. jjJall j Aa.^J <jl 

LjujA^ (j^a^xx ^3 dUjjl (^Lllj ce lx Jill A)a^V ^Lll c^jjJallj ^UJI 
^LukiVl (jjjljii cAia^Liixll A^jQfc^ll Aj^)i> ^3 tllx3 tLJ .ejjLxall 
t A_^.jx]| Jjia ^jL A_u£jj c^jjoj^-a ^l^VnAj ililuull _bt_j cLiil^ li]j 

(jl ^jx (jaVn lijli _ A_^^xll J1 jJal <jx Aau^i J£ l$L*JJ ASUall 

Aj^^x Jj^Jalj Iral.^x Aj&l j tiLuJl ^A ^^J^)x]I (j^ill 

AJtLj IJi^Aj (J-u«a3 ^lajl^ Ia^jjxoj U *0»i Ji\ * jd^V 1 ^caioU V 

aSV- 1) t^iUall (j}^ ^A^-JS l)- 0 AjI Jli cA-i xl e j^SI 

15 # 

Ljajlj cAx-lijl lLu^. ^jx t^Aillal] jpjoU^JI ^jx Aa.^ xll 

A jx.uij La 1 La V^_x£ Jiouj A3AJ SjaUJI oLa ^^juj (jiaJ ^—fij£ . Alii 
.(!LiK JjL jA !AjLxal AjS/) ^ajUl ^uoiaJI i jaxjJL t jJjL jjill 
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Ajjjda jla Sk aKaL&H d3a dljl£ 1 dajl LjA 

dul£ !5j . dijl^S j\ (jLall (jjfjxtlc- l ^ jJaj 42 ^jjjl 

* 

A>aj)g La 34 C. CJ^J 41 .Ip. 344 a x> tAiJ94 (Jp Aij^x^o 4 1 £juaaH 

4 "v jq , ^ Ji AjjI^aVI Igj3^}la 42 aKjula]! dul£ . Lii£ 

Jj2 l.^A j .UjjJa j4x-aJj j£$J t^dlUj^A, jlJ dj|j4 UpJ*** dljl£ AiauudAll 

dlli jl£ .AlSjoboll a4$J ^jjuaoJ! tL_iLjJI ^LJIVI uil£>L ^*i£Lo 

* 

3 dlli jl£) djljill 3j£a C-4AJ (jfL nn>/a Ij4aj Al A-LuuILj 

c-Ujui]! AjUajj Lo (j-o j4aj * 0 ^ 0 ^^ ajSu jl *AiI 1 Ax 2 

£_£4lax> ^SlS <_£4lc l.A*ha ^joiLj Ij£Aj .dlljillj Ajjl i.<rx I 

.gjljj Luj4 ijfi^J CPJ^ l-jLoiaJI 

# # * * 

^j]| <4 jL1a1<JI LJojI (jl^j Lidabj ^jl£ til£)Ls ^>jj£Lo /j£l 

131 .(Ji Ujjjaj diAjJajI 42 ddl£ ^j]I j 'g j'r- Jj-oaj <j 1 l-iaj <jlS 
^j^)Ja3l 3^£2 u AjoiIj tAjs-lp dll3 (JaI *AjV^I*-* AaIIx-oj 

4JlAjmq3I l Aj^liSj 31 iaj-\*A CL lL^aA Uaj . 3 L 0 jll^j Ifcjjla ^j]1 AjjJab^ll 

Aajli: tlljl£ AiiLL*^ (j^J • djOsA^LoJl j£ jLaC*Yb 3 aIj ^^jJI 

<_£4lxJI l-LoiaII ^jc. Aijjc. J^JLLal L_flj£ iAHaj Apabj 


iAjuoA«lo 3^£2 Aj^Ia IjA ?£Jaa] 1 Adnflj ^jllj Alxaj ^jl£ Lo gJL^l 

jl aJ)*ig a!\ ^-aUaJ) ^jIj (Jj3 <*-k jjoi j 


^VkAl^UU Ij^Aj .S^JlAjQ 


<j] 


^ ; (JjjUu * quanta tjuIjS 1 ^ u (J£ d n<<>ui Aj^aUa diljL^j AiUaJi 

3? 

( 3^1 Jj ^bL j r piidJ a! d.l 2 k,.xu.u AjjJa^all aJ lA .tijljS 77 ...3 ^2 tl 


.^J^ll djLuLal! j AjjLi^jfill (Aj^Jaill dj\ j l juoaJ l 31 j 


.1905 jjllijl 


> in <1 1 /> » I 


La£ ^ -k j-v ■ ^ 4'iiij.^i Uai ^jl£ 4 it ..i-v 
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aIaC. A.^jij 4 AiLoC.t ^3 43 jJ <j£j ^$3 4Lai jjjaa Iaj 

0 

<Jj5 33 <j£j ^1 .^3*j (jc- Sjill AjjouIIj 4$.^dl <jJasu iLJS) ^j-alaJt 

33 dijl£ Sjj^a Clljjj^j AJSuaiAll AjjLLj ^) tAjc. Ia£j V] 

ijpuua J jJa3 Jl A AjaiLalt AsUaJI <jC- SjSfill &3A (jl .Jj3 Lj* Aaa.IU^i 

* . 

L$j| £a 4AajLu ^3 33jp I3 $Aj . LaLqj A^joi'Au jj& aJ j3jlj Cijt£ _ 

0 0 

LuA3ia LjaJ AjI j^3x ^3 IjU IAjluIj£]| Sjjill Jt (Jj^ialt gjfua 

^■inC.1 333 4AJLa> ^)jai3J (ji jt UJ^ • A-L^^aII d3A ^ULoiIaj 

4C_Uxaj ^Lq Ljul tAj& ^c^)llj JifikJ AjL ^LLjVI 

AjluI jSJI AjjM ti OiLauui <^3 4^r n^ijuaj ^taCJI (jaVij cilli 

46^jjoUa]| ^jjc- Li33j^a tit ((jLoJ£]^j <iLui <j j3j jl£ ^aja^ktt ^Vt) 

(^ill (jfDj *^Ajt3*Il IjLo I3 jI (JjuJ ^alxlt — AjIj^Aa <^3 l$jic> J3& 
JjjaiUt ^3 £31j>JI Ja^J ^ l3^1j 3 >a 51 £t-UJ CBjjoj 

Ci>J *a pantheen 


jjVIj ^U3jj 

Ljajt AjSJj 3jJall jA (J^LlajI ^jU 4^jLuuVI 3jXjusaJt JiC. 


J^kj Ajj 4^jjAUkx]l 41 jJalU i^jlaJt Ajt 6 jt ^aCJ 

^3i j ,1$j 1] 3jxiuj ^lll tA-Uuult 4 3 j^IjJIj tLiajt jA ^j£Jj 

jA 13A t^Uu) c-^joj (J£ 4^JLuU» *d3A Ajjjgult ^it AAl£ill Ajj in mi 

.«!^3aio 


Rondlet Cul^jjj ^ soufflot Cjjia^w IaIl ^ 3 il u. iuajj^a. ^^ 351 !) 

4 jjuA 4 JJJ 1 JJ 4 frlCajiJl (JUkjlt ^j 33 i ljl£-a *JJ^t 3 lo Ciauj-at 4 ^^ 
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e-Ljjall (JjJnall (jjljjauV AjI £31 j3I 

" C * « 

(LjaJl I jp£l (JSjoUj 4^I±jlj5kll dlj*il^j<Mlj A_njoull !og> ^>1» .oil 
• La Aic. 4*i.V\Vu*i ^13! ^jlUl g-l^fl jA 11 a .Aajh^iy'l clalc-lLVIj 

^3 C_ilUai1 4gil^l .A3a^k a 3I c_fijgia]1 jA ^j!aC >j (_)jIa jA Lu 
x a 3I gVI ^-A ^jll £Jjj j ^3 diUjSjll o JJixUaII 4A j.M ViVI AjjjAaJI 
gAi^l j^ll l_jljI£a ^3 J-oxj gl£ Jaxjjjio L_ilUa t^ETA U>j3j^ 1I ^l*JI 
cIj^Umo ^ jt ^3 1905 ^ ^ .(jjj ^ (CiU! jJI) 

AiijlgLI A$gaJ] AjjlUl tA-UjauU A nan*vs a Ul^j .^LjjSllI ^3 ULa31 

gifyl (jc. A13L3I j t^Ajjl - gLaj^l^J ^LjjiJ La^.J ^Ja*JjuJ 

lLlI£ CHILLI oIa .(^1 j£3l Aj!aj dill gl£jJ ^Lg^LjjjiJI 

^jjjjljjji]| /^q gjjjjS clAjjij Juc Ajl i*n*v3 1 JLx 3.1 vW JAaiaC 
^Ic. jgaj V jj£jou> ^31*1 jUTimiJ ^ajaiVt jA gjLJij! gl l^ila (jLalVl 
V Ajjgik cliVLLalt olA ALajJailxJt cliLJjpSVI CiaLIa 4AajL cJluoS 
U {\*\A Jj *(Jj3 LaS 4 ^jLJ^ 1 ^jLjjiJt A\ Jjujj) . AjJ Jj (JUj 

4 A_n£»c ^3 dlldA gl£ .^1*3 3gil&l ^3 aLa 11 gl g-« ^Stll3 g^^l jail 

* * * 

. Ic-^joJI jJau La^^uaj V A 

jA ^^jLg^jljill jpbl3 oj^juiu gU dill £aj 4AjJ>»ML gJjjud g$Lujt 

llLa .(1922 ^ I ^aI TuJ ) 1921 ^ Jjjj Sjjlak JUj a 1 »a. ^111 

Ajl^j ^3 Aji cLjau <*_fll£ cJ^A? *jAUa ?^jL j$£j3jftll jpVl 4 ,^*^ 

Ajoiiil i^^Jjlj Jjjlll ^jUaj^Jl ^pLjjai! ^ajji i jjjtc. £jll\ 

jpVl V] iS SL^ V cluaj A3jli^a CjjI£ c-Lj^l (j! 

Aj\^j ! jj)l\ ^^Ljl Lis 4^3 gt giij Aa^AJ V ^111 ^Lj^£j3jsJ| 


187 



VI . Lobj£j3 (jejunia^jje i A-bl jik. Ax^ojJ £tJjb]| 

.Ajjjl j£]| a.bjoall Sjjj -llJji jjmftti IJiA 


c-ujliVl c-jjIajII ^Luli t^jljj^£jjjiJI jjSM Jit i jll*j 

La-lie. AjI L-vjj\ ^3 1 g «aim AjJsLlfl a\I 

< * 

tdijJl (j]i tAjauujjjj (Jj3 AjlJjIj $.LjaJj dlijll b>* bj£^a JaJ^all (jj^J 

. * 

cjj^jjU 4_ijbj^£3l ajl-lll jLj ^Je Jjj-aaJI ^jJaamjj tL^bj^S bP-bj 

bjl£ $ jjJall ,di3^]l bllj ^9 CJ^*^ bo b& b& ^ C &J 

dulS actim dLaj tAlUall (Jajj C.ul£ cljLa-j^bi o jlA tdsLa- j-o b^ 5 b 
b^!j .bilj b>° 4Ajjbj$£ a&L Jj^buj bLj]l Jj^j 

Lo Ijl .Ajl^e j^iSk I dj^Jal a^&Ual] Ajiii-aSLiJl A_ujI^)Jl]I 

jpl (_^l l£J£ Lb b-ia. j ^bLjal 

dul£ A^jix-sa Jl Al^a-bl A-ijjjJall ^ I >^V I 4lUa J 

5? * 

b;U 4 ^Llg ^jj-ijA-all t^)iJl bbjJ bl-li Ijj iJjtSLbb ,1.1a. AIjIa 

J&l lAdJ 3 ^ uA? <^LA' f-y^ 


^glc. VJ <—iijJJ V JpVI (jl i."in; lillj dutJJ ^jII tAj^iaJI dlluil J.}]l 
b£JJ Ag_a. b) -0 ‘bP*^' Ajn.lJaj tAg^. b^° ^Jjjall J'lxjiyi j5ljj 

.AJajija-o ALolb Aj^Iaj AjI bUi LS^ ^ 1^ (J^ 

a^jAUsbl £ jj9l j tAj^sUall bjljSil ^c^iLb (JLael ^Jl b)jb jbj l jle 

Cj1^a.j b)^ (j^aSbjll .Aa.jxj Ajj^a. A-uiij UJ3jll ^ :^JjLoS 

dj£a ^c>^9 b)^ L^^l uj! n t !A j .Vviaj b)l^ ‘bPj^ 

^-Jl ujbjjjill tdibjjA. b>^ l^j (JJ^ ^.b^h. y* Jlxj ^1 iA^jxJI 
A^aliJIj iC-jSIjSi bjl jlj^VI <jj^ 4 *Jd^ <-libj^aJI aJlA b^J^ LoAie . Jp^J 
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CjVIa, gjij i ^ AJlaJI ^A o Afe .A»aj^)x ^-Iuoj Ajj) jjAVt 

.SAjIuJI Ajjj^JI ^Ijial! jji 

AiUa]| dja j ,1 a jIJjaI j3l jol £jtj ^a ejjjJI Cjljj^^a AiUa J 
W = hi) 4 j3tJ^llj SAi^x ^j^)J -La2 l$JU <jc lx£ 4 (w) 

dijl£ lil dijlj ^IjjIj h < jgljjll jA d l!* ta. <ii£}Ls a£^ c^j) 

ijli 4 AjjAj ljJjh&l -laJJJ ^pll AdUall <jx ^^lc-1 ch “ 1) oAA> ASUall Ax jj 

oJA lIuIS lij bal .j^ijjuj LjjLjj$£ IjjI yU ^IjJIjj 4^ jib 

^^Ic. c_ftiJJJ J»jI jj AiUa J IxJ jit ili 4^^! aSUJI 

L-itiau j5VI cijj t>° cs-^ jti 4ojlxll AjLJjJa 

. 1 jJajl jj] 


^lxl£r jjjjiCrj Aluj o jxC- jjtjuubl £^£jaJl L-jLoiII ^A joal (JSLui 

cjUJI lj»b IxAic. ojj^ll oIa CjIaj .c-LjjjAll aJjIa ojjJil ^-l-Ao 
^Aj^Ul AjujjAx ^cjjllil jjjja jl£ (LaJ jj 

jjojjjx Aj^I jbkx AjJaljxj jlljJj celjjjallj LaJjx jl£ Aj£]j 
oiC jx A^jjlal ^ L-JjSj jl 4^AjjJ jjLxll jx 4 -JJaSLi 

J£ J*1 Jj-o “ - ; ^ ^ e jjJall (jt jjjljuijl l$£.L-a 4jL/l*JI Jj! “ ^ »1 *>. a ■ ^ 

Jilill t_iL££l .JjjjHVI jJ (jx j-alik JSjxj j 4 CjUj jaJI 

oj£a j£j.ujj 4 jjj.^,j J^iuata jjjSujxVl (J^3 jx 4ClAjjjj£]Vlj oaSjxS 

^ (jA^aJ Vj CjUjjjSJ] dllAb Ijj 

. ^.j.Tkx^a jg£ tii]j ^xj 40 jlill tSffi 


.l^jij ^jxAujj AjjjI j£Jl jjlajj c-ijx*) Cj3j]I IJA ^jx i jUjc-I 

JS J SjjjS ULi^I ^g-uuj ^Jj iAjijIjUl jp> c nW dllAA 

(jl , AjjI c-lj^jfiil AjLjLoi^J A^jjj vi ^4 S^yili-all 0-1A 
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SZk tAjl^aJ! AjIc. Ajjflj Ljajl tSjAJLx al^-al AjjI naVyt eljj^ll 

j£]| ^l^ull 3ij|ji] AjuublaJI LliUj^iJI Ja.>^ Jb ^Lajj ilAJa 

C il n Ay) i A_ijj jj£Jj Cjlx^aJj '. tilj'vLil lajl j£J! Aj^iaj ^Iill o^J^aJI 

U Ljajl aw im .^cJj . ..Ajj^j ujUj 3> ujUi^au (d)bj3ja tAjjjjJa A jjm-t 

JJ03U j£\ _ jjdl ^Illl dlfc j dll _ ^-aj3 L-iLpl * b 

* j* 

1.1a. Aibaj CJjLaj dlljAj j£l (JjLwjj I J\C*Ll.<-v3 <jVI 3* 

AljLax tL_fl1 JlAVI t Aj%g ^<all . I 3^ liL/Lbjl L Sb ou£jajj AaujLujI djULmJ^I ^ 

Ldu 3fL3j *^jl jSII dLjlfsjAll ^jII dlt jilt ^(jLoJaljJ dllal 

laa-v Aj.\llfoll ^Ljjjill 3 U jfHI dhjKball Jjdaij ^^dll I^A j£ 3^1 

.31jIa La.lfij 1 jJajI 


L .AjuaaJ ^<naj ^iJiiill cSLjl£j<JI <jl£ til (Ail Jjl <jai bjSi 
AjU tA-iJj^uij jfb-a CjUjax A 3* USUajl t Ajj jfwjjSLall 
AjjUkill v Ajuja 3 ^^!! j^c. 3 * ^b-aa . ^>a! o^*-} ^bal 13 ^-^ 

3^1 j^JOJUudll j4x^nll AjU cJa^xJ La£ .A-LuiLujI t$j| £a tSaLall (j*ajL-tfxaJ 

* 

idtad tbK jAjjj AjLq A-2kj^ll ^j Jl eLaJ! ^Ajjlall ^inall^ 

* 

Aaj.} Jl 1 fc.gj3r>\ iir<a 3^*b La^JC- AjuUj . jlij] (3jbui 3j*^ 

d<jA SjljaJI A^^jJ CJLuuSl Jkdj Ajjualalj*^all Ajj 3 dLak3 Ajl t Ajjaua 

!* O > 

lIiIjI^a. 1 Jj Ijikj^a ’ LaJliC-j ^»U1I 3j^^ ^ 

UJj^. die- t*vWJ LaS ^>Lc.j 3 j^J c^-ljj^a 3jj dLai a&J ^jUu AjU 

.AiJajI SJ>A jl J 3 I 3 

S^iailia 3^S V Ajjla^i CjIjJu Jaxj ^jll ^yajlji^aII djlA LJoj^J 

* 

laij (jSdbujjS^uft ‘ «J- aoit (jx ISiUail (^Loa.yi i-jj(A~l'l (_ ll in-^ 
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10 ^ j£juj 11 (Jp juIuiaII 3® iAjj . ^lc JjpoJlj 

. ^)IHaI ^ 10 AjJ^a 3 -® UaUjI ^j3l CjI J9 Tull ^Jajuaj3^l Au^taLkJI 4 .±j> t!,?k * ^aJ 

LjljjjaJ oAA oAC-LuaJ .ClljjjsJl 3® AjAik ^02J £-o Ia^Aj 

IaSAj 4jtul ^ 10 ^g-lc 4lajujjpxJI L-jlm’V ^aJJ 4jli 

(3* IjO^lj 4^ 10 4 4 10 < 5 10 C-JuI^aI] AjJiij (J*^ fJ ...tdilljJ 

3pljS J jjA-aaj 3 ^ 1 tA-jlciC- J£, .AaJjll j±A\ Aijj-o 
^jilt lAA 3! 3^444J Ajja^jllj 34fla^l 3^1 J .Attfl^A CjUA aall 3^ (J^ljdl) 
3 j Q ' <v '‘' AC- jAxa ^aju*a]I All Jlldl AjC- 3ill tL-jl xuaJI 3a 

3 ^jlS ^axjll 1^-jAudj j tGroupe de renormalisation a^LM 

.aJjIa AJl*i jj ja 4Lois d’echelles 


4(JIa9 (J < Luli Ajjj£juij3^^dl ^ajL-aaJl C-jl urvj Ja£9 3.J^ill lAA ^umU V 
3°_*4 3& IfrJaxJ AjjjC jAl jkl aLLia 4_fljx-<su 3^ J* ^LiaAj £lauujj Aj&lj 

s* 

(J—CjIa CiL uja^ ^_J&jjlfkall ^-a^L-aaJ 4^jjS 4-Lfijj ^puS :L1£ 

daI J1 q *aul L aLM 3° Alnj ^lj .^cJI . ..A^jJajV^ Cjl3^j 4AL^Ul 

. A4J j£juJ J J^Lftlt J 3b^ 44druaijj!lAll {JjiJjUaII ^Ic 0 AA 

AjI 4 3jaJjj 3-J^ 4 A_Lal_kij| 3j a ^ Ac- j^2u ^oJaj) 

^j-ajL^ak 3® ijLuC-l cIiIa^a ^ajU^iA 4 t jhnv L-rt-wall 3® *^k]L> 

■fi 

(J^IjaII J£j Ijjj-o 4(J^lj-o Jb. tilljj ^Lallj 3^3j 4e-Loll Ajj3^ 

d±Aj A3j .O^aIsLaJI AijlaMO filial 3j^ 3^“®^ 4 oALa3I ^I^aI AIijuJJJaII 

jAJjlLa ^lc- 4$aUI 4 u5>3 3' 4 . 4...^LajJt 3*^4J 

LiJojI l^J Q* ^JlxSt J < 13 ?^ J 40 j4t c> J£ 31 J AaSIj 

oJA 3® liSUajI . Juux^Ji ^jjIaQaII AaLA.a'1 (J^j ojjUvAaII 

Ijjjk as 4 _ ^uj Jia » L alxll 3 a *^ 3^ 4 3jkll 
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elo Sjiai JiuU <■ :Aaj$Aa JJC. jAlJa Jc 

* 

4dAi&jQ Alj jj tljljj^^ C-J^ 1 ^ l >. ^s\ s l flX y 1 ^ \ ^JxIaJI AjULlial 1 * JJ 

fi 

^)-njL-sa^. ^A Lq V^Ax^nll ^jj (j^AJ 4 till j /ja l£Uaj| u j 

A-L4^La SjLo" Ig U*nl ^pllj ALLuj dbuujj <jJjl^ 3 iLbujJ ojLall 
jjcj ajc. 1 u^ill 4diUjvLMl (ja jjjSJJ JJ ^jSj cIjLjjIjjJI (j-o ^LiiLii 4 ) 3 ] 

3* 

^jjjjjILcJI ^Jc _ t- jj£ ^3 UIAj 4 Aj JjSLa]I o3A (JjtAJ iLjajI <j£Jj H^oll 

- J< judl oS^ j ^Jaaul ojL«JI ^Jaoju — A jOaII 
IJ 4&3a.Ij lLuIS Ig m (jc. SjLdl dla JjjJ Jajujjl JL 
<j-o V] ^IajaVI Jxj fJj o Jill a^A (_>aj .ditjill a j£ 3 ^jli 

IgJ Aj-ujLujI Aji^aLk ^A ^>1 m>VI (J£joi Ji 4£_liajlj 4 till j £-aj ^J^.1 

(jl AJtsijJ l jjS .Aja. ^txuaJVI a3A <jj£j LoJuC LqjjojVj tlAjJjoiSJj tgJ jLix 
Alla)! ?I^A lgjj£j Jll CjLjj^aJI ^JaHj lJl£ Vtillj j! liA iktj 

j]jjl j »U.aj£]I j c-Ljjjalt CjIjli JLlj t A a$ u A^jUll dijl£ a 

. jaLoia ^klt jA 1 ^£a .Ajlfrlftj lg-1 AjJ-laJl 
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AijJlll 


1 

fiaOLA .jbuVI 'LibL 4 -ujJ AjLI Ixjj Afi-jj-fj I Jn \ l^^at jl A t mi!L AjjU <Ij\jAJI .SjjLl AuI^tjJ) AjLH 

jiSV^ jliJI jlftl <UHL ^LjjjL Ajjj tjl—ufl ^ylj ...Ajj^L wl^L IgJ Aglmfl ^LuaVI 

.(jjJjSJl) SIO2 i*^ulUji*-ujSA jla io^uii JJ ‘uaji\ cM-i SJJP'j 


2 J&£ 

(jjj-Ju Aj^aal £-Lua>i 

'OUJ-**>» —U»1 

f j—-all J- V>j JjV^ 
tyl^-Jl J) 

V * j»j yJliflj 


3 J£*i 

^jjau uVIa 

fL Jal cAaud 

^JJaaA JUlrJL 
tjL. AjViA tA-uiii 

hi ^ rt Ubf J <✓> 

i ^ A j^iau . jlo> (i 

fL-.Au Jba.>i JlkUi 

L_$Jj :AjAU1a flj^uij 
.JaIjSSI uLj^j 
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Electron 


Noyau 


Modle de Bohr 


Orblte 


Modle de Rutherford 



Modle de J.J. Thomson 



9 Jixi 

cAi jjSihM (>» f ^ .5jiil A^ui 
A IaILa A \jjk ,<JjVl ^iauiji) gji .'LjUjI Aj^JLa 

• J* JJ 
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(a) Absorption 
do luffllire 


(b) Emission 
d« lumfere 




10 JLi 


j Ji f j*ual\ j <»Jx* jjiij tUjjj&Ij <jl ci^S jcuajj ^-4 ^uj ij3 iaIii-4 

ASUaS) jSlj* • jJU-aD ji AJL*1^ * jJifi A*>* J>b .(J^utVt ^4) A$UaJ! 
uuJ ^ A^^uaVt .((jnSftllj B t5j Tn «h > ll ^ A (j* jjj-kll 

.Ajft^lLt Vj tA<^L4rt V 


A£Aj (joj (jiVA* 6 uJ>* jUiljlj (jui VA 4 0 ^J^a jllufll (b 

tljjtirt A^j^Jt JjJb (jlS tj44S AiUafl ^ ^ u«fa» <_$j3 L*l£ .AjjiUb CAjj'Ium 
.A*iji* A^J^ Jl^laL uai^j (jJljL ^J>ual\ < ithll 
j! U 4 J £-» Ow ®Jj* JtJajj iJ&L /ufl t Llnfl life (c 

(jXaj&Xi JJaaJl jA lift .fL jUl ^ 
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.(jjoi*) jjlUlt AlU ^5 c^! ‘(jji* 4 ) jilijfl 4JU ^ : jLi*^Il 

.ui&L-d-* <jjji^ 4jp« ^4^* JS L)J^i <-u-^ i4ijllfVUfl ^Lui^Vt CAji ii/>fl 
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ADN 



AND ^Ssau .AND —Jl ^-wJ ^Jajj ^iu^ijj J&*1 

.?ARN AND A*jiu ^wuj uL£ (a 

(jiiJh 4jLi^kj ARN Jj**^luu uL£ (b 

. (jfjjAl (c 
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Ti re rv tr' eft rp sw irv 5f i*"? *trifP *■3 tpp^ (irs’’ "'■sp rv *rt (r*f* •<> f ru?* 

rsf n 











(jl ASlIxj Jal^S^oup (jl£ 

J^.jj 4jlj 4%j«\ ^ JJC. clijl£ <j(jji <JnVlll 6 JA L<u 3 4_jl ^ jA\ 

.Sjji-*-a]l vJjLujai^Ji Ljajl c^lliAj ." 3j-ill djljj5La" t Jilj-o $.1 

as jUH djl^ qI*_a 1I ^£.laJ c4j 1^I J 4-nj 1 —fll JfLi J3j 

4jlg_j l>° (j\ tAl^lill 3jai3l l$j]i 

J^JOIJ SJj* JO) $jg£ <j£j .1930 C5^ £juAj]I 

61870 vj^- 0-* ujj^^ uj^j1914 

^jlSIl l_aaa]1 !j£aj .4-ijLaIVi Aoj^allj A-lo1*JI 

Uij Lujja *ILcAj jjV^yj l^jl£ (jjall frV^Aj .Positivisme 4 -lsL>j)/I jA 

• 1 ** 1 ^ ^^0 \9 ] i G y . it 1 j\ . ^ 1 ^ 

J] <J& L ** ^ IVlQ i 1870 1 joKjj Ul 

^jjSjju 1 1914 ^Lc- .ja^iVuII ^LdVl 

^ia t jljuVi^lj ...(illi £-aj t cjxj<_£ jjJ&j^lj 


L_fl.il ^ jJJXjll J cAiuaiaJI (JjUjJj ^CS^ “^JW Cjj_$£ lI-UmJC. jl u_A JU 

1 jjaljoA]! J CjtiljaJI jjloC- ^ ^x^aaiJI <j1 ^1 

j^>Jt .AlaUi ^jojl ^gic- ^jli ^-olc. ^ (JaUjujUj ^<u& 1 -jl 



A-Lua^Jl <j£Jj ISjxUlaII dija. Ia^. jJjlx ^^xllc. 

.SjaII A-iil :Ajjl^j]! lg_aJbj Aijxx L_L^J tl^JLo^ jSijj 

"4ljbJI" Sjilt 4*L 

* 

• (j J-LkXX J 1 0 ^ !•*> A_1 a dl jill J£ :Saja^. Sja ^L lx j^AjAI 

AIv*m Jxauj (6 jilt 42S£ Si jilt dAA iJj^i .Sljj j^jxll ^ ••• 

.<d*jx A^jbj$£ 

A]j£J| dll A dllxJjai^JI £>AA .dUjjlSJVt "bjdaja" JjAJ Sijill Jja. ❖ 
AJIuJI AJbdjll oAA> .A,aH au AjjLij££ AjOum IgAx J£ Jxau SjjJu^all 

<Jjill (jjj ^Lj^l! L_iA^Jb St jilt Jja. dibjj|j£]yi uin ^^all 
Ajcnla dili <jja 1I ^xanll jIjSLujI (jxj3 . dib j jJ&T^I j 

.AjjujJabi^ol j$£ l^ili jj£I A^Ajj tAjjbj$£ 

jIjuV Ajjjdlb aJjIa Abut t_£A cb-^S ^ Jin} dbjjp^J^I <j! ^al jit 

0*\ sl > <d)b Ajj JinS ^ilt iSjA aLxJ j! .at jilt 

* 0 0 

10 10 = jAxjmui'l <jx ^jjJx L>° ^ J> A l) (a) ^JJ Ojxxi Vb 
s jilt . Sjx 100000 — 10000 —j j*-*-ol si jilt aLuI LJ .(jix 

Jja. diljj^jSJVI a£j3lj c-jlxx £*lja j)x tjja jx bj£i LS tAjj£x 

.SI jill 

^jjjox jl Ij^x (jj£j Stjill jlaS ^jl L> uSk i JjIa J<:julj SjA bjj£ til 

j? 

Aiboixll VAlxx ^jjjp£jyi AJs Jiinn ^A11 ^bjaatl jlaa c. dtaj <jli 

.jlajLS 100 : u^jJ j oyj^ ow'-* 


S.Vfl»x t_jbujS/ A - ^ajl H * j Jj ^ja-k-a JfLd AJjjax jjC. Jjj&DU AjilSaJ jLjJ}M 

• liA \ g ‘"h Jtlu <. t 1» i ^>j j 4^^-uJI 
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(jU t LllLoj 4J^abba djbjjuSsJyi (ji IaJj iA-pba* bjb^j£ 

^ill <JjbijjpSJVI JJju iAilLuo 4uuL ^liuj ja Si yH 4jjIjj$£JI Al^bd]l 

<J£J 4_!jbuA djbj^lfLlI — c4_m]l aiA . lgJ^> ^jjJj 

(jjjlfUl Sji *4 JjIa1a ll Uaj\ Cjtjill j£ (j^J t<«ljljill 

* 

Aa.J.Ij L flh'VJ Cjtjill L UlitA . bjjp£]] 92 IgJ JjJ 6ji 4 .1^.1 J 

. # . . .. # . < * 

Sji til Ij£a .clibjjlSJVI A£^a-j 1 ^jj£ jl ^blfl JjjLola ^Ijill .U>Jjfla.j 

ujbjjl^iyb (J^a uuLal l »bjafl3t ^jV (jja>.j^Ajfrll &^)i O* 

* t 

^A ^^lll ^b-iLuj Ajj%tlus l$j!V Ig-Jaju £2 Jl> ^^lll) (jJJUjull j (jjfiVl 

.^.Ij ^jjjJSJL (JjxAaII ^13i ^j-a ^^a 4^-iijjj V <*jjjuj djlS^p* ^ 

^^lll Ajtji djbjjlSJj JJuu ^LlojS jjutajc. (JSa i^-laLuaj iAAc*j 

.Sl^ill 

IaJIa. sjiii jjVi Aj^iLaii 6 ^a L-L^ajii i^a <ji ^j^aj 

AJjujLujI 4**ll Ajiuy L J-0 4 'i j 4 ,^ftf A L- Cji j ^A 1^-tiiftj Sl^ill /jl (Jj&j 

jjjliJI jli jlihUia L g/ite jl ^ .tiiUjjjj-iJlj ljUjjHI ^a 

<jjusblj * 4 a 2 lja AjjLj^S Ai^-ij (Ja^j (jjpj^iil jjl (jj^. ^gi Ajjbj^^H 

jU c4jJLjJI (ilt 4_ia.^ a 5I clibauaJI JjxJ I *S jill 4jjb^£JI 4_pbaJI 

L»l jjJj ^jll CjUjjlSjyi JJ& JjUj Sl ^Jt ljUjjjjJI jjp 

djbjjojJl .^bj^B ^jjljall jjJ ^1 l.ix1j djbjjlill 
bjajl IaJjj i^Aj^xA 4 jV I^ V (J2u l^jil .AiljalS (La ^ jjj 

lA^Jbti 4^-a liAj ^Cj^J .IJaiisLJ ji^VI ^)-ajb-«aiJI ^laxJJ 

(_^jaj .Sjill <>bj blajl ..lito, uti bus iAjoiflj ^juaixU 4 i^’ilb 
SjJ sljj 6 UJJ^ C?' s Jj 

Sji jA Jjofb jsl Jblbj tbjjbj 16j bjjjjj 92 ^jlsIjjJl 

,4^-s3|j1a 1I 4-laJjuuJI JaljfljAJj ^jC bljV jjAj^JI 
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jl 1 3aS IjS iSj.il] 4jt-vIMI A-nJ! oJ^-J 

idjljij j3 iJA Ajj£x SjLall jl (J jSli jl£ ,4jjjj £ua (Jja.VLj 

if * 

liA LjjS cJuS il*_jjjuj jol . L** il AUO^J £^lj2 l^-ugjj Sjill j£l j :jVl 
(JjSlI AjI^j J] lil ^*jl ?4 JjojLu:V 1 laUlB jiaau Jd jjSjoILj Sjil] ^ij«aj]l 

• JjjoC- £jujLiII 


A jfa t j aB 4 ju &1 4 £.jJUk 

jlIaILj c-UJI jl Lnjj 3 jaUdJI IjA^a J 

t Electrolyse JEj^l Jjlaall SjaUs Ijja. li-a^ij JLj^UI jLnll JSuj 
aigJ ? JlilA LJajl j'ljalij J)l*JI Ja J JJjli JjjliLLa j!jI 

AjjUsu Lafrla (JS Jj^aJJ J tc_JLujj L-l^jx jLiaS IgJ L-LLlU AjLlII 

£-}jSLu ^tS .I^dIj^A.) ajol jit AjjLij^JI CjUjaII A*L jl tiljS 

(J^dA^a jli-J b jLo-a L_J jp)!\ Julj Ia^ IjQjoi l*Jj& jt£ 4 jl ^iijllJ 

* * ? 2 a 

1a*1£ IjaL> LjaiLoj (j! Jsl^V tjLnll J-aj LaAJD . Iju^. lAlli jjjIlj ^1 4 j£]j 

^AAjjuiaII Aj^&j j/ij<jll jAj L-La-j-all Jl t. \W J| (Jaflll ^j-a J-al jJJ 

.AjJaJ^-Q 4*Jal btjjjai j^aUjll lAA Jd Jlaluj L_Ujljl J SfrL^U 

.Vjll lAA 4* nla ^A La • JaIjU !j&lA. jjilt 

* 

IjjoS (jjuia. ^ill 4 jjj£jj£ AjuqILj ij^aJuajll !j>A jl£ 

« * 

pLul jSjjaj jll iCAjjjyi (jA Id illjl jD ijbc. tjUJi j^i 

AajouILi Lai .(jia^ajli lOA t JuLall ^Ijill ^a dljilL t^j^aJjaall 

Jiis t^AjjgulaUjual j^£JI djLa ^jjal 1 (. LuuS^a^ jj^)A -LuJj 6 


^4 , ^aVi i jj^bcAilj 1 m~ sN'' c^Ja 4aliLuIaj ^4j ^bj^l jLulL ^Uu£ tilSij 

^jUI 

■ AjJ^iJl aIuaM ^44* 414 ] 4aj J.\'\b. ^ 4 ] UU I JJ4 ‘. 4cl j Jjjj d 4jUJ JU 
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. lAA JlgISJI a]j 3 j ^JLuaII <AjL^^a 2 I . <AjL^. j-c <jl£ 

<^a]! ^J)l\ i Aaj j\ AjLoa Cjj^ j JaLajj c _a > J* C^J 

A^dL^li aJ^Lia tAjjJajll ^ ^ v -*■*!. A ^.li ^ja ^ n (Jx^. 

s» 4 

j^u u_^ (jjjJl ** " ^ Ujuij^a LjLi ijli 4 <a 11 a . Aj jJ£jl 

tc-lajjall ^ AtLj 5iJbjl iAgregation (JjjSII aLL** ^ (jjfi^j 

^51! jA t^A ojoU^jaII ^.Ij^iii] jiA Ajoj^A^ 

CjIIi^xSI ^ll^J ^uil ^11 1859 ^aLi lJb^ui 

^Jaj >J i f( A-ot^Jl A ^Sn Al^ t a W^a a tjOLA-iS 

Aju^Vl Aj3 <_£a1! q\S^1\ 4A_AAx-c A_Jc- ^lAljli 

L j>a Aj^La AJaj^tJI AxjuiSfl 15! .AjujLaj ^15 jIjj j^Ic- tL-i^jjYI 

AJL. ^ Lo£ tLpLjj^S Ajj^oLa CiLujud^. ( 3 ^-^ i^LjfS J- 

.(2 4 I .8 (jjKttJI jiajl) < 3 *. jJ£jVl (j! Ia£a (jaiia 


1.8 Ji*i 

6>—i 1 

Ei D {j# jajj Bj A ^ JSj5 iuJLyJ uJia!! ^ AjuU! AjIaj^aI! Aju*V1 ^ 4-0*> 



JiaJJ ^^Ic- (J*y& (j I Mjh l * o Ji* 4jJ ^ i (<r Iljj^ Ji* <iii* 
.(E.Serge .j cj^ajV! jrjli ac 3ua>a ^Jtuj Ai^-uijj 
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2.8 

\ ^j tAJbug^a uujU Ip jiut SIaulaJI j iAjIsa^ a!1 AjluiS?I uujti 

(j-a U^Uaj) t(<Aj jaJI j^p) A.Ja^ aN AjLuiVI jl-Ln jJ aa*jj J-ia UjSj LaS . JliHH 

AmIu^aII Aiailfl .^IaJ ljjajI jl jiaj AjluiVI &1a oojL« JaiUJl JjlAj $ aJja aJsL 
cjjajVI .A.Jr>j$ aN uujUSU AMIaII AajiLJJ ^jp SJaSmuoI ^ jaII p >\\wtn 
A jk.^ a II AjluiVI £jjjj tLjjjjVl . IALuiaII jaJ Aa^a ( ^jaj^A uijAjl jA ^jUIaJI 
AAjIsj SIJm.aD i A^iLuJI ^aIjj La .lip . AaILaII A^U^ a ti a'A AajL^£ (JJ& J*Aj 
A jui/Vi d±uiu p&AM Jtilail Jjsluu Sjluij A 1 ui&A AJaftj JLJjjj cAjIsa^a^ AjuuiVI tA^la 
fia. .AajIp jl Aixuxa ialij tUlMjU t jU!S3l ^jp j$Jaj duaj tAiaaJ JS A jhjj a 11 
5 4_JUa Ajjj ^Ip J^aJL Li ^Uuu 5 jj*1aJI 1 a$ jluJ AawuJL jjjdlj £U.iSi 

.(Steve Weinberg £ji%i uL*- ua) SaIjaJI 


a^A A_>^>aJ (j^uiAjj JUxj .^JjjaIS ala 3 tliA 

Ujl j tiafiS ^xiLllal a jSa. ~1 j ^ 4 AjJaJ^ftll Aju^bM L-fl^p^j jSj S^aII 

t * * * t 

AjjgjQ aH AjuajI jb jliuC'VI ^^Ic- Iaa 4 Luh^gi ilia. ~ J 1 1 j-ijl 

(_p£xJjuj Ap jiall CJjjbSfl ^2 . Cjb^J^M ^ja La ^A 
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Aph^^Sjl AAa> Jolt l-jLoiaj (jjjoixji *L$^~ t^Jauo lit 

^JjkiUL t^llij 14 ^)j]gl w^ol j$£jt A_LAaljpt CjUl>UJ 1 pAVuub tCjLoJLwoJI aJoSj 
.( jjVijliall JiaJtj ^auJa l^Lftll JL^JI aJ^Aj Aju^VI 

4<jjIjj^£JI AA^wJuH Axu 5 U^)jaC.I til :Ja*JJ AxIa A-LJa^)3 CJlLjbt p 
^15 pill t^Kcntt £> tjul ^tj|^)U IaAA^ pill AjjojLujVI Apb^J^ll A-ojaII 

^A> i AJj^. juix AjjJ)^. Jp ^ja I^jlSc. JjA-a^JI p pill aJjSII ^jU il$j 

Sji ^^A pill 46 ji t— ki.t aJjS /j* Sj-o 1800 — j J8 ^Aa. AjSLi*jJa 

L-Jaalt PJ LpLuill v,. jJaASt J&u piil AjLoJjooJI dAA - JJ H 

Las . ciKiolt aJL^ jA Lg£ 4<AjUjjj </ Urij'j Cjtjj lT Up 

UjLqOuA ^jjit AJi£Jj i I Aas* <Alli .jjjuuajj V ?lij 

c * 

ujUjjjilj A^i£ ^LaJ Ujjx*i ^g^oluj a* 1£ tCorpuscules Sjji^a 

.(*Lj*£ 11 UoUJI) 

C> V] pb <J £paluG V Ip] ?djljjji£]yt aAA pb jj qa JZIj 

ujL^all tJaj^oit . Lng xJt dAjjp£jyi lij pSI pLjpJI jlall . ja-l$ aII 
<p clAiJJp£jyI .Ala j^2kJU <jl P& 3jAt5 ljUjjj£JI lij Lgj^ i^pAsuallj 
4jufy\k A j\c. j . Appall 3 aI_a1] AjjujLjjI djtjpLoj LuLuj AAj^ >*ix\ (AjIjjJ)^ til 
pAi] .SaLII (jA Sjjxj^s CjLqJjui^ i djUjJ>2k p] j CjIa jx dixp A-Joj^-aII 
aAj£a saUII Ja (JpLwij .s.^pjJI {js**) t aoxj a-aSI^qHj 

jjAll CjIjjJA^W 1 Aj 3 L-ixt SjiU L=wi^Aj AaB AjIc-j 

lApai J^Ia (JSjjj ujUjjjSJ] ^ ^^A 4^jj La£ Sjilt .^juUJpl 

Apljj^£ A l^jui cA3pl Aja'lILo V l^jt jA^. pill tSjSlt dAA (Jxaj .AA^o 


.£$ 27 '10 x 1.62 ^ u^jjAjpUjj AiiSj 4jS 31 '10x 9.109 ^ AJiS* 
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Igiitlj ^2 AjjIjj^^II AjjLaII ^j-cjj Cj ^SJ Aja^q 

AjjIj^^JI (J|j2a]I A*J-lL* jj| £21J Jj AiLjal . dllj j j5£ly I A^Loa 

c * 

jjjlc. j2l Ala L-flj^c-c .aJj 5LH AlfLoua AaI j ^jjjuujjp <jli tl^>juj <.—u&J A-ia^aII 
22C AjjaII AJjSII ^OuJlu J2ax Jx-ai*j oAa! j SjA aJj£ ujLjoa 

£-0 aJuSJI daa jjjuiij v_ijS (j£Jj ! 23 10 x 6.02 jjaI£ 

<^^aj SAaI j 3 j 2 J Jjiaj (jjjuo*^jEy ^ ?A4 aJI ^ AajaII aA$j 

.CjljjjpSJyi c-iV'l 


A_aAaJ] LjlijLuOaH £jUu 

AA3 .«aJ 3li$^l JjAaJt £-0 V] iaaJI (jflAJj V» jjajIj u 1 ^ 

ASaL^^ ^ ^J j^jli AjcaIa ^2 aa-Vi t^jAAJj^) Al^jjSi fL$ Lj AJLuuSI 
2ja j jUjjII AiLaj^ a \\ u-ujUVI ^g-lc. AjjIaj ^***-^1 

JjjjJ ^Jfy^xll Ajjjjl Ajlaxjj f U a] tAjjLdVi Aj^kall Aj£Ijj <*jLa j-all 
CjIa^-q IUa jlS OjIjj] La£ cIa] LaJS A^ljJ £^jj 2^*jjI jjpj^ 

AjJoAA ^Lol j . i o^iKC (Jxaj Aallla AjuiLoi AjjIaj ^jl£j .c_j^jjVI i> 

JJ J 4j^aAI jlc-l .4&]laJi AjuLuoII ^ic. 1 ViQi »a eJu l-iln^.a 
"Aj>*uK" 3Ajjujg (Jjl I a£a <Jj»jaA2 (^)Jjjm9J Aa ^1 c AaitlcJl AuiLaJl 

. AxjIc. AjjJajl .^Jc. AauJal j AxjU^al ^UaC- .* AjC ouujj 

Igiljp ^pilj tSjLoll <jjpAJ Aj4.aH AaJuVI aAA Ia] La 

if 

ULuuS! ^Sa Ajl jA Aijxj lx (j£Jj 4<illj L-ijxj V <jA^jjj <jl£ f^Urm 11 

* f 

AjALa l$J (JSj ^1 Aj£Jj C-j^lajJaA j&j iAl^j^l s^llj (JU .l^uS 

(J£ (jl 2 a. j2 tc_jjlAjJI ^-ic-Liajj jl^-j JJ vC_iLujjSVl I2A 

A»jiVt .o2jAa A*oil lJl2o£! 2a] .AilkjjSI -jx ^AAJ j t^jjjbiLa 
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^ ic. (jlLl j 3 ^ I JiSlAj ^ic. (jLnf^l J tdlL^jx ^A Aala^bl 

i—flt 1 m£V 1 l^A . ^jjaJI ^3 (Jj£ % all 3*3 3 * x) X Ax-bl iAjtjjjVl olA 
X Ajtjuil a x iiia J 4 1902 $.b3^1 ^ <Jjjj *3^^ Jjl Jbu *b*> 

jj (jjh j*i£Lo JLoC -1 3 A^aflu iLolc- 3 JUUC. A3ui .ixj Vj 

bt>JlA SjJOllxo jtil 4 1 895 ^3 (jiaU C^'HI 3>ljJJ C-fiLijSl .^C-ijjJ-a 

tl^cL^aS (jVt 3 * ^ i*#al t^jlflllj *blaVl -lie. ibjjjl ^3 ( 31 ^ 

^LaJlUjjV 1 ^3 Ia jx 3a j Ai 4 j-bjil ^ wi-n. 11 c_iLAiJ A lj uij CjJ^ A } 

SjAUa]l alA Afrlj3a3 LJjtjl 3 ^^ 4 3^133^1 Jjc LiJajl 3 ^J 4d_jjaiLix 

.oAjJLaJI 
•• • 


3l£ .4_jljlau-IaV I 3>^J.J ^-fibjjd£l jbl 332 t^^juiLuiVl (3 3 ^** u> ^ 

clojl£ 4_3aJ^oJl AjljoiVI 3I ^^ic. 3A JJ 33 3 ,> udX J^J 3 ^J^ 3 -0 3I tfix-j 

LjaJ jj Ajl ^lc- 4 ja.vi jA 43^3^ ^Lbl jA lAj 4 ilA 3 * AjjfLo 
lljJ$\ 3jjjSJI 3 jj 3jA^ 4-**^LoOiai^. jjj-aj 3^A1 V Aj| lj 4^1j>J 

• 1 a3a j £31jib Ajuijiall 

CjIjUJI Aftj,\Jk uj! jj^aL® ^ 

gr^-A l aaaxJl ^3 s-bj^l ItU 4 OSjll 11 a JjjSoj ^jiA 3 ^ 

13a. 4-yjsi) CjbLull Aaj3a. ^ jj.x^a j^-o Aijj^gjj 3l£ .^jojjall ^x-nUI 

* * * * 

aJ 3L3 bJ 4b3a. bjb3?s 3 ^ •( ^bbl Cuvier Ajj 2 j£ ^jLi 3 * 
A j^aAj^gxk jA JUjII . J^bJl dJ^Lla A-3 j 3 clu3aJI Igj^L-tfalkl 4 3^bbj^ 


t—tojball AxjIjII Jjli-a AJjHI al aju.aV) Jja. (J-wu ^jlall jl£ 

djljUjll AijJia. 3° 4-ijkI\ Buffon ^ ^ ^xjj LlI ^^iia 

— 1976 3° *3^ 4^ 4 j j» * ij> ^ l>A3j9 Ajl^I a J LjjIj] ^jjj 31^ Ail id JA 

.1978 
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UjLuc.1 tdJjll IgJc-Lja] .3 jju £jjia jl«lkAajj ^Lui^Vl (J^axJ 

tAjVli-a L^*^“] ^ UV tX A*jujL ^jaI .c^ jJall Ic.jj 

Ax_uj1 AjIc. laiLaj ^j-o Ia (jliLo i ) -0 AjUuiVl a^A <jl 

aJjlj ^A Aju1\ J JjjSLij ...lillxo ttfiltiA iUltiA ^-u-aJS Ajlrng a 
^ja IS^Uajl 4 L_Jj1aj jJob I^Aj . (Jjj5uj 5JjIc» (j-aL-iad^.1 S^ftUa 

A*_i2 . ^Itill A > /i u/v^ 1 Aij^xx Cijl£ c-l^L-sall CjIaIa, 

* 

£tla (jli A^aix-a £-a l n> Lu^> tg-xjJaj t 

^uoCk ^jJajJ LoJuC- j . A_i3l ^)C jj^slII A^jiju<a]l <-** llDa A_*_ujl 

jg-lr*! ^juoaJI (jli Ajfil A^jL-oIIj j jJI <jju 

d«lA . Ajufy ^qAH jJI jjoil AjL i' > uj IaJUC. -A *vjo t >-»H 

^J^)a 3I ^^jlg-ilt jJJxlll ^A c^jiAjaJI AxjuiIj jLjj ^ill iAju!fy\ 

^ujjL ^ <jl£ t 1896 JaLuua Ajlgi ^5^ (illi £aj 

£jJaj .^IIjII UJjA^. (J^aaII ^JC- ( 3 “°J 4 ^ hn V ^uAjulli 4 CjjaJ 

Aj£Jj . A_uLjj 4 2 kJLL l^ladlo ^jjjl jjjII £a ill£jLxlj AjsI jg jail AH^> 

£-^aj Ia^jc-j tujjilj ja Ajil^c,jjjill Aa. jlll (jU :LuA^lo Jaa.V 
(jl ^t-LUujjli Ajat jC- Jflll A^^iH ^ 5 ^ t^UaJ! 

(jA Ajj^j A^k ^ £^a ^]j SjAlia ^alJ j-Vi 

(jjj (JjjjjIj ^ AjajjI£I AiU^I JjjfLij qaijC’ A^ak 

^^IjLwit iaLij .Radioactivitc AjpUlJuVI <■ Szl .< \\^W jx±i j jl 


1 1 i > .it i 




AjjI <uil jJ 1 ^';■■■' JS Ajc.1 » 1 AjLiiSI fjl ijjjj Jj_jj Sjjla iic. tillj j£l 
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^ JoISjV) — jiB <j^LuB 

jjjj c-jLii i Jjjfuj c iLujj£l CjS jll JJ£ a*j 

J jUj (jl l£jui jAjK*u <_£jlo 43AjAaJl 4jJUa ^^ic- 

jA <J]j . JjjfLb jJl l^i-uu£l ^Jl ^A}J*-1I o^AUall 4jtjjJb c_iUi£jjail 

. dljJ^All 4-a.j^lal ^^iJajA 

5= « # 

^Ul Ijlgp. *LjIjj£^ LjjULo JjS ^j-o ^ik-a aS l5Jj^ jau u^ 
CjI^Lujj] AajuJlaII aIjaI! (jl (^jLq £a a] (jjjj . A-AjL^-SlII CjU^joJI 

# S? 

^>nj .LjIjj$£ 4jj^-ub0 CjIcIajoi] ^A Ia] t^Lj^J 1 ^ULJI j^pj 
i<jjju .AauuLoH aIjaII JaLij ^jjuLjAj CjVI-aJI j£ ^ <^jIjj$£B ^LjAaII 

oAA jl Ajulp ^j-o 4 ^^^)Lgj JA^) t^JJ^ (jjl-*j]lj J^^W gjAll t JjjfLb 

* 

V ^pVI l^kiaxjj ^JUl^Uxxll Jfl'-JI LojLjia. jAjJ lg fcn» J ISAAs-G Cjlclxjiy^ 

fi * & 

Ua . jjj£j AjjuuLuo^. JSI bLaJj bU^I 4 (jjjjmAJJ 

.Aj^tJI (jApj^all AjJa djVi A=k ^JaIj 

SjLiB (^1) iJaLlij J L?JJ^ C flJal&l tlbsw jJJaj bbC-lp J^JoJj 
LjLpj^ ^ViJl ^jAiljjJI ^j-o AaJj ^Ijc* ^iIjLJ! SaIj^JI 

^ *S 

. Ia^Jj LoI^)C^1j£ Ajjj j'kjL.o ^3 jj-a AaJ j ^l^)C JaLij qa JSI 
^ja UaLij jb£l ^Ailb£ JsSflj AAaaB ^ J^aJI ^ jjuljjjJl j)\ 1 «aiiA1 ^ 

<JIa ^a ^ jal ^LoJLj AAaaJI ail a jjI Jl (jl ^^k^aolj . ^£^p]| 


3 jjlp CiUj U? jl -0 W-^l ^-pal j <Jjj£ Ia jllkul jJa <_£ jLj Cp 

;^£.l*oiyi JalAdl! Jjj^jjj L5JJAW lJ ^ 1903 ^»lc. ^ .(JJJJA Jjjj 
\J ^-0 (^jjaI jll Jjc-) j jll ^JLij£l jc. 1911 ^Ic- 

tiLjjjja jjA CpjJ3 ^j! 1 j^j^l difaulj .Aju*uja AuWu j tJ^aVl AujI^j 

.(J^p.1 Jjjj 3 jjlp jVlj >^3J 

jAj Jjill (J-aJjl 4 /^JUJ $Ia 11 j JAaJJ J^ubUIl J}-<5 ^'^it-o-a UJJ^JUOA 

. ' J'''- j v— s j^uoll i ^^atU 
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q\ IjjSjJ Ijjs <_£ja3I 1ji£aj V J !^' 

^^3 "jZuJl" IaS^JJ ahil a^ALiall <jlj ^1 

Qji^xjuL* i L$J^ jCk J (jl >! L«£ tLoLoJ ^a.j.vla'1 

• J 

AjLj *jj.W tilljJiUj ^JxaIIj S^joII ^j£ UJjj^aJ LpOjfi* (^jLa vl*3j 

JJC- < » . uia <_£ jaJ jl^o ^ J2U AjV cSllja ZlLLij Jid >^J! <jl£ |j>J 

# * * 

tljj.u^a IjJaJLq ^LaC- ciUji ^jj^j i a j .Aalc^ AjA^jII c-iaj La ILAj 

# * 

^jouJI Jj^>^,ll "<*jlxui^H 11 4 -xjuuJI j^-aliad! (Jj)& Ji tl^jSa^ Ijn^i^o 

^aJ AaajujIj ^J1 ^jLo AjOaI t c_^jujj5LoJ) gyJaui^ll (JjVi 

^j i(jtjjj£]l iJn-U-u (ilfrLall <J^xl! 

(j* La$J L tLagjL^j <£>Ia. c^jLa 

. ^jxLoi AjLjguJl jxll UjIc-IaJj] 

CjLoLk £y> UUial laJlt (jjjjjill jU t^jjJ^)ll <J^xI 4 jI I jjjuai 

.LajAjj ^k Joachimsthal Jllo^uJilj^. ^1 0 ^ 4jjVI jjJI 

^ * i 

JJ-^ ^ Jjc- 4 Ajj 3 cK ...*U*j£ll ljjj*-aj 

La^3^)jusajj AjxjJoj £OjIuaa]| !4juuja jl jaI <il]i J£j 

(j^Aa> Jl)Ul t6jj.li <ju^j jA t j*ujIj 4jjl«d eLiojSjlj ebjjiJI 

jlaOJ iLaJ jl£ . jl£j3 ^jLa> tjJJJ^jl Jj^. JJ£ tLoAlsu 4jjui jjjJdC-j 

tja^j-all (J^J 5jjjjiJall dljjVlj eLoll jj]£j jjl$ U^J'**' 

^k i(jij^jjjt o&lj !liA ^^jI£ ^1 .AijL^ Sjl^p. ^k cJ^lj 

UjLyj j^aihjub JLojj tLuA jj \ fli«% a LujBLLa i ^-1 I^-oUa IjA 

•-j^jJ^'j ^*jj) j* 

cHCl cLaJI tH2S04 (ji rat tHF pLall j^jis 

.H 2 N0 3 cj, jjVl 
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jAljiall xji £-c Ja*JI IAjj l£ Jl ■Oj^jj^j 

AajoiI :^L_jAall & ^ill JjuA^JI ^A&l! tAJoAAj tljA l LujoSli .A^jujjJaLaau&ll 
a£I^jI AiJj Axlj jbjli .. I 

^j£jj (Ajjoulaljju^l AjaA! jp£l AjjAaJI CjliLou^V^ £>AA aJ CjJb . Aaifij 

JaaJi ^Jj ?^gJaikJ V ^aII jjAaII t^jjjuoxjJ ^jjjj Jjlij (j! s. 1%J <., 

Jj ^O^LolS AjugI^. jjlc« oIjaJ AAilaj ^jc- AjuaJdSu ^yajx*A ^ia t AjAaJj] 

^jflJJ J ^jLlLuU C-fljjai Ua . Jljjljj-0 ^ MC. gill AjlxIa. 

(ja Ala Vj ^LuaI ^jAvj V Ltisk-JI ^ JL>a 1 t^3^= (jlj ^Ajc.UJj'yi AjojIja! 
Lua A-aI^JI Cjlil £&j\ 1a£a (J_ja3I (J>^j .a_xujiI^ a_aaLui^ 

^5Ai& jjJLwa ^UAJ iji JjjS JLaC-V A^kijj ^A AjcljLj^Vb 

JJJJ cIjIaaLjixj (JLgC* 1 Lai j .SVLu>L/ C5^ 4 

i—ua^j (JLaC'l £-* ASjLoilLo Igjli JJ C^JJ^ L$ J^°J 

^jj Juallllj (JajjLj ^l$Jyi cj'^y UUa.1 (jc. oAA jjj-qj 

. ^Jl Jjj £cjLH]I J ‘(JjjSaJI diAaJ bU^lj t JLjljj-G 

<jC. ^Isull j^jAaiu t AjjLloj£J1 jx^aLiall Aajl S^jAUa A^\juj^j\ 

fiAA ^aSj .(i-iL- 3 jl aJjLu t Aj jl6^ AjjLjjjili l^HL^ jt A-uli*ftll IgjjuJa 

J] j^a Uu Jl q^s u ( Transmutation LaJ li) J*jaLLII 

JJjj AjjSjjJIj J lluau AjIxII Ajj^>ak SjSaII aAA dijl£ . j^Uc, 

^LixjSJI ‘cJ^- AjlxI^ aL^^I !iUla lA^ijj J (Jji 

* 

U^J -« ! (jjUll .Alchimie 3Aj*-JJI Ijjj^ Iaa 

^j^jl jjJ! .AjjI nli ii)l 1 LiA j ajjjtjjJI AjC-lauiyi 

^1 t^jjAll aljill j .uu ^j-a ^>A.l ^jUai£]| JjaA 

jIaII .AjclxAi^l SjAUaU 
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dlj-uij t(J jujLujj ^9 Aj&ljuail CLi)l <LaaJ c_jVI tl-^A tLaA j 

(^Uajj ^jlc- j> j 1$ bo (j-a AlwJjai 

^-alixll AIuiIiuj Ijj A^.j3 !^£Aj . _jA djLaLi. ^a 

^jjl 4 -XjuLaI! 

(J^kjJI ^9 <jaiij ^jJalj^]l yjilSU AjuouJI ^-aljxll ^jJaaJ 

jAj tLois exponentielle negative>^1^1 nil <jjjlli 

* 

£-a t ^ UniI jj <j^a^3l oJl^.1 j ^9 gjill dj|ji]| JJC- j . IjL^. 3-ajm; (j^t£ 

jl ^jLiaj£J 1 J£ nil! jl£ 1 x <Ai] j j djljilt jjic 

jjjj Ajjaij diijji ^ jjiiai t^A ^ jjsi Axa^aJi Sjiu 
^-aC- ^amjj S^AUali oJA ^Ji i Ilia dlxajjj j 

^jlaaJ JcLUl J£joi La liAj .A-Jgb.jlJjaj) jLaC-Vl jiLaJj jj)%,^ll 

.UdyJl pi£3lj ...au-UJ 

J] tc-jjLaaJlj CjVjI^aII (jx JjAxII c_)lic.) ^9 ilj^l (Jj^joII 
AlLiA .Aj&Lxju^U 1 g a k ul dilaC-l <-* jjg juill djlc.lxjuiV I Ajxifla 

(Jj^J [A] .^Jajl jfiuQ, <LAaJ A^JJUuJ A-Aax]I tAjC>l*jail AI ua L uJ (jc* 

•C® -“[D] ^ ^ c?^' ‘[C] C^!=«JJ d Jj^ '-^J ‘[B]^jJ 

oAjAjjJ ^-A J X 4ajoi 1 tAxjoi’VI dJlA ^j-0 . AjCjoiI J-iX in ttljl JJxill dJlA J>L^ 

l^JiV O^lLrLlI Ajl-ulVl J ty <*jull 'g jaulimj 

£ * 

(jf~ SjL1C. . diliUajjuj ujIa^L ^ jJUj LL-a& ^>S1 

tf * il * 

— ^pAjtjailJ (Jijljj^jfLSy I l^jj 4 <JLui uLj^l _ UjLj^S Ajj^joi-a ciil <\n»i> 

idjljjjj ^Jl <5jVull) AjjIHaJI ^djijj ^ t<jA.j-a Ulrxlj 

.l_jj^) 9 tll9j ALa Ajj)C j 
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0 jlA A_IxAI ^jSLXui ^XdXxll jU t Art'l ^JX Jjl dl^iuJ ^XJ 

cAlxaull AaxlxJl aJUaII ^ jxj Jc. Jjjia ^>J>! duL Jill dlliLuU^I 
tljaxl Aj L-AjpaUjui AjxLlII xlxC-VI *VjA £jl Jl JxatlU Jtjlbj 

QnxLJI JjxJj Sjjlx l$-ix *4 jBls J* Ailoxx AjxIc dlil jpcl dilij 

L .(iSljxi l^jV jlx filixutilj) ^lUll J <1x1x 1 1 dLxjjl£Vl dfll\<x Jj 
l a Vi; I J 1906 (jUxiJ 16 Js jjjl! ^lHaajui <jjjJ1 *^-Aju6U 

# S t * f 

Ujjrf-a ^jjjjUII ^)x3 (_£jj£ jjjj SjLiui <** U.^U^i c^jlxll AjxjjISI J ^!l^)Jxl^ 

. <1mj (jOxaxX j dlui ^xC (Jj3 -^*J . jJj 

<* 

cl Jlx Ai*jJax c | ^juij^)all JjJlII Jjiul SAjxj ^jjS (_£jlx duiL 

^jx AjJjJIj Jol x xll iAjjSjJj duxjjjl (jx9ldll Jc. iaaLxjlj 

1J <1ujLujV| AjxaVI Ixj^uj I ja $3 jJSjyi (jV t^jjjjA^xll (joijUll U-C)Ual! 
^j-lxxiiu (_^a 11 lAA j ^jj^jl IgjQjl £x &AC. djljljoi J&C* A*J . dry ill ^jx Jaxll 
• J*j* SJjU jJjx l^Ajjj ^jjjjj dlllj 4 jJ^x ilA j$A-a 


ijjiH SIJA <Jl&iSl 

<jl£j J jal£j] JJ -ilc. J Jjj 9j jjI j duxi,jl jlS 1910 flc- J 
^Jxll ^xll IJ JjaxI Cp <J^3 J jj V <J£j . jjjouxjIx J IjldJ lg tj% 
aLuLJI ^jx jx^'\C~ i jp Ajxiixll (X AjljoiI ^Axdxli tAjtdxll dU^lxJ£U 
AftjxK.ll AjxJa Ju ^£jlx AjAjuuSI (_£All tAjc-lxjujyi 

AAjSj AojAxx dslxda ajiAa! &AA (X Ajtdl ^IAxjjxI a Ji Ali^Lx .A j^ajluaij 
^jdxlVl tjx AajAj Axjiuxa .^jdxf^lj l_i^HI ^jxj |jx 

4-ullxli ^jl ^xJ (l^J> (J^xaxj lx c_i9l^jj ^^jj^l^ll ^jx A*»dxll CL dUj^^ 
AC-j.lw>x SjLxll (Ja I Jc-LdS j^jXLofy I A-xdfl ^jSLiulX .IsLXJ ^ ^^ 4 ^* H 

JXj jjl Ju ^jj'^Wl <^Ld jljskl L^jJaxJj !^-l^3 
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aIxA hjul^ (J^ 

• 1 ^ 1 H Q t 4 *N. \"\ \ I t 

Ig-LklAj ^ ylzSi ^jjlidSn 4.?>»La J gjlLuji (3^ ISyJail 

^ UJ^ LS^J *JJ Lijj (J j-j ^JjjL! AJjAj ^ JJ 

Ajj^ triA.ll ^jdl^JI ^ jj ^_S^a. ^jlauuJ IgAl jLjcIj Aj^.^-0 AjuIjj$£j 4jj2kjub0 

£ f * 

(X 4juoiI AjjuA jLuC-VIj A^L ^aII tCjVUua>Vl c .A ^uLoj .LulaJ 

ss 

liA j .Ia»* ajjg jh-) 4 tL^JI oAA (jl ^fl^rnjuj 6 SJj^)a 1I t^lLj 4i^)aA-<JI 

dAA (Jj Lj! jA^l ^A lAa. <Lail JalftHI aAA ,4 -ajuiL^JI A_uAa^)ill jr-L-a 

ila. iSLa3 cAa-jl I A$A j .IjJta 4AclaljjjLiSJ^I jjJj J L-i>j 

£}* LpJJJ*^ O* «U J*OV 

<li£3l .SJjSII JSJij ^1 ^ l$J jLofrlj tSjA ^ cliLjjj5£]yi 

.SljlS 

oljj tS^jAll .Ixux^qj ^jjjj ^Aj-aj <Jjl A^^j3^,j ^ kSnj Ia^j 

* g. 

AjjAII AxjJall 1 iJt ajl ^ Jjoi .S^)ijuxo A'ajl tclaljjjiSJVI jjAj 

CjI jaII ^jAaxJ ^ jli Aj]I AjjoAIIj .Aj ^Wjj ^aII ^ jjAs^aII tA^l*jaiU 
*aJI S^)L*ujJ ^PaC-1 AjU cAIa ^Aj£Ijl 1 . dllc. Ixjiij j cliLajjaia. jAx^aJj ^Jaaoj 
^jj ilu^-a^ La IAli tAjjAll Sl^Al jLojojuj! IgA] Sjaj^ AjaIc- Sj^atJLa] 

c** jLaJjuiaJl dAA lg-jl ^gjau Ia$A t diLoixaa. cjjAj^a!j CjI jaII /_pa*j 

^ISI LiA .a Six A tdilillj ^A i 1 frnji (jlj tl^iklAj 
I^AAAj ^»la Aj tSALftll A-ijj AjoiIjaI aAjAa. Ai^la UAuI ^SL!j . ^l_a^-ia3l £a 
jpSl l^UjuaflJ ^j*j ^SALaJI jJju£j .AajgjJl ia^Vj Ia^xjjSj 
^A l^j] . jiu^ol\ ^ A^Ii1a!)UI c-ljjjsd] C5 -Eia1I aL^UI ^^A aAA .jjSU 

CjLoiIjaII J>£jmq Lo£ djLajjataJl caIc.^jui« a^oaAUjuuqII aL^LJ) 
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^aJJ ^ajjJl Ajl jA JaJjuAJ jj3 £X a.. Ul> CERN Ajjjill UjJ^jl J 

Ac-^uj jx Ajj^ dilc^xJ ^-jUj^K (JiaJ JjlS JjJgjj dllxJxuaJl 
. IAjI j ^.1 ^gjJi SaIxII JJjuKj ^ad 4 j| j 


Uuj £iu£J V I jifl j*a 4-4 j£ 

oAA jU ^A+xaiuJ liili AijldJI S^xlxxJI dAA £aJ^>3 IxAic. 

^jIajj ^Jlxcl Ada ,Aui SjSUc. jjj^ax d Jc- diKVi djlilJZSVI 

4^1890 ^ Iaj^^^j aLU j£j ^ UK SajAa. ^jaI jla ^IdxiU 

AjV 4<xlc. 4j^)iaj 4 jU AjaJJ^x 4^>Al^la]l oAA ^1 4 jSU 4<_£^i.i A^a. jx 
j-nLall jjj Igjfi J-L-aall jKxJ V 4^ajLdl ^A dAA .Axle AjIIxa.1 Aj^j 
jl j Axj IxA A^l .Ja-osI) Jjli ^jaC- (JfLU jUadjx Ixgjl .Aj^jiaj]!j 

l*11a jjxj jl jjAj j^l^ ^PJ Ida. Lagj] .41 (Jxjoijj 

^3 Alii jl£ .^lxJ_j ^jjjAlx.?k^l Ax_s^ Alii ^3 (^ill 4 (JjVI <_5-UH-*-9 4Aj]] 
diAU j5LJJ 4 ^)JJxj AjAx ^_x\c A$Axl A^aJ^x jj^)jui* I I j^all AjIaj 

jjuxfld! dllxj*jj.>!l £x AJalU dlLajxli Aj 3 dixdsj .^iKillj AdA ill 

4^<jjKj Ajidilj dlUjjKiyi) dlfcj dAA jc AAl jd jl Jjd .dlljUJI £Jjd 

S^jaUsK 4^-ala. (JSjuU iAaC-Ud^l dlAj . IxgjK dlxC-A A_iC.txdVI d^AUaj 
jjdUjdl! jx JjM jli tljoiSjl ^^dUjd IacIx .UoxU jSJj 4 AjjuiLJ 

JokJI Iaa jji-aJ jKxJ du£ .a AjuujI (JxxJI jjU^iqx Igj IjdAl 

£ 

UK ?tiLaiUijx dliUiKVI ^aa ^_jx JS aK 

s# 

IaSa .«Ujj V ajxjaII ^jx 4xjS» :Aj]lx2fc. J£j ^jtfU! jj Jli 

s? 

fJUil (Kjujlxd AjjAaixj ^jj *A_uiij Iaa Al^LUI Ua IxjA ^j^dU^jjill ^JiiG 

^oxj^aJ Add A3 jj AjSxill (jl jjjiaj ^j] .I AixC- SA^^j dlliSj 

• A^LjoG^I Liilc- ^ i^ajOLlI 
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. Ajjua k hjIi UxaIIj $Lj^)$£]1 1» a> j u^ 

<j^)i]| Aj|3j ^ -rj-Jal] ^^poolt Aj^Iaj £a Ajjuu^Us-aI^^]! Jjjjuo^Lq 

Jj^jP /j£aJ L IA^LuiVI AJlujVl (^paJU (jjJjLjJjJfill £^)la 

J <■ flj^ .^a! 3A ? ^Jj^AtiSLo^ (jj_jj-i dllj^iaJ 


^pjjj CLjLj^piaj £a ( Lg-S^p-aJ /ojLaII Aulikl^ll AjjjJI djla\ auuSal Jaj_j 

A-i^k^o (jLcaj djljjlLJI (jju A^JL^qa c.|^}aJ (^jSLaj lJu£ ?;Jp^uj£Loj 

5* 

^ Ia£ ^ jjJall ^ju jjjjJ Aj L<u 9 (jlfLo (J£ ^3 ^jjiSLiJU lgj| jAjj A_iaJjux2lj 


?AjiaJ^. a!1 AjijujV^ ^jujosG 




J] AjujLa]! Aa.L^JLj jjaJu c*]LaA <jl£ t^jjall AjI^J 
jl aJLolq XiC. yu& <jl 4 la^lll o 3 A ^3 3 jjI .Aj^IaiSI 

(Jj^-aftjl 13^3 CjliLij^Vl J Ja*JI ^ISB Jhjljoll jjl 

j& jail A-UuJaj J3 lLu£ La . /paj>ll ^a AjajuA >a La] 3a&. (Jjjaj jA 
Aij^la /pa ^^_Jdj iAjUajt tAjclaLuoll AjliLuij£l t AjLtJafiljj t ( al*-]l o^p^Lud 
jjjLj /pa ^]]j jl£ lit Loja J^Loiji 11 i>aji tCJjV) Aj3j^Jl Lj| jI$_Aa LJI 

/jj 3 C_j£l jIaj Lth^ A (J^ljjLA c£ uV ^ UJ> 

.AjalLjJl j »Lax*a]l /pa 


<jj3]l ^jJuajgjLaJI /jj^aaII (_pa*J Al^^po <j£ ^3 tljj I3 £a 

. (JjjAjuuII ^piljil Lilia l . 1 Laj J I ^)Sj £CJ_jlj]l uV t Aj^flJxlLj (J^Ajuj JJ 

Ia£ C-llil ^<;y I j^paiu La 13 tljjtoJ JJ^I .^JaLAll f■ ^>j ^pJaiL^JI 

* « “* * t 

liA - LiQ<^ JaC^ jA LluI ml ULuuSI ^jji UU^.1 . /pijaU^All Laj3 

j^JI ^paar l ioSS .A-iC-Ixjai^l ^^pa Aj]jVI A-L^^jaII AjjouILj Jl^Jt AjIc. ^jIS La 
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ls* LfJ -*J JAW Jj^- t> 

41aJJ (LilwU tS^feUallj IjaoAI (jJj^tjlt <ja JoE J 

1. Ja>J Aa^JaII ^2 AaALuiaII JoaS . dll j ^-2 \ jaALuj jjjliia . A-Ajall j AjaaYI 

• t$J ^UaSVl 

cl^j AJaij^ftll tg-jJadj Aj3ao$ a 11 AjuaS/I aJL^ja ) ^ia 4 (JjIaa11j 

s? 

IpgOA Ljaxj V] AajIaII .Ajla^UI JjAxll j)A JjIa 

(jjoaj .doal$j^)Aj t^jjauil 4 U3‘ ia ‘’O^.J 4^1 £jLj t.lnuMjlj ijjpjuj 

1 jjuaol ^Aj — UJ>' .(jIauuII (jJaLuOjA la^)f j^SIxa ^.IajuiVI 

ji > 

.Ijpl IjSJ ^ ^ 4Ij&aS. _(joEli 

L_L)Ua 1 $aIj L . £.Uc4 (jSIa! J)SI^)a1I (Jasaj £ZAx*sl1 tLjLiA.i 

dojis £>AA . , W AII j)A djlc-LuJ 4^gJt.0A2k. iQ^JXJUXJ t j^LA*)/ 

^ja a,w a IxjIja^ JlHiStj IajU Jill JII^aII Jla. 

*» # 

-Ixj IajJ jjjill 4A_L>Ua .^^^)JlaI£ 4 j4.uu.ViIa tjo^ dlLa 

4(jJJa 4^)3ulc» (_ > )j*jlA 4 (_£J^uj dL^pjJ 4(jAlAjpjl t ^A ^AjIajujI 4^jJ 

4jjjJlj 4dofij^)Sj^)S iC nST/lo tdLjjUi 4 ^Jjaja t^jjaOSLiA j^ 

£ 

.^Ijjoa]) J SjojS ^.IajaI l$J£ 4 ^jIa^1jc. 4<IjjUuI jl 

jl ^VjA oji-la. JJ Ajjjll CjIauqTiH ^Iaj^ 4t v imn J lil L-iau 
(jl (jSajj 4 (jjlaJdjl Jji Jc. «JjJa ^u-a ^A AjjjL*J|>> . (iloljl 
jaldaoj JxJI jV t«jlda.j Uh^lj Ulc.» -f- Aldaj 

AjJaoll jl (jjiKMl S JLiC- JaA2 jj V ^Ja tljflk. jjoC- jHa Jsja^>a 
^£J^ pAj (jj^)JLAjJ Joill (jjOAixJl 4(J)jll S^la 4^)lSaVl 1 d-ljl (j)Slj 

j)A Sja3 J t Jaxil ^aUc.j 4 ^lui-^aSuki j 4^-jujIa^ J*^ 4^juoaJl Jc 
jjjajxj 4 SAjaJI A-lluiVl (j j O A lc dltlAj .djljall 
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. Ljlx IguJjaJj aIIjuiVI J^VI ^jJaauj jL>J 

'.^tJjlall cl^ 1 <^1 tilt idja^jll Q*ax-i V] iai^j Vj <J£ 

.^oVl £^lj 3A Ijl^A ^l*jj <jj.lj V-^C- U^J "(JUajVl" 

La Lol (JliajVl j^A qa 

^jjjIw^aII (JJbu]l (JjJJ <ilUA <jl£ tiliui ^jj^jfl Ajjill Aj^iaillj (^Luj 

.d^yaJI 0 JlA Aj^lsull (j^lj Al^iUI Al^k^al] 

Sjifl jjjj P >iD 

^IUa (jl£ i j3joLkijLa AijliJl AjjL^J Jjj 9 jjJj (jl£ 'a‘ni 

* * 

1 aT\a ^Ji 3 Sj£ c-jc^V Ly^J 1^ 4 j! joi 

+ * * * 

AiJ^Iallj ^aJAl ll^. Lj^aUsi AjjJa2 (JxJjoU <jl£ ^HaI t ^A 

Jxj 2 .<JL*all ^LaiA.Vl (Jij l $-}3 ^IjlIuU ^^Iill 

1 g nVil fc^irkj AjL-^JI ^LaO^Vl Aj^Jaj (jjjaixj^ AALaG£l 

» A JddjL a>C < q ^ ^JUilSJJ |_yal_^J ^xjmui 1 ^ *i^l ^ t 4 jj| ^1 1 

A^j^lal ^^A Cijl£ .(JjJaaVI Ig-il a Aj^Jaj Jcl Jfl (jl£ 3A3J 

*U11 IjjKj] Jl cjIaJiII jA^J jjS 1911 ^ .La^jJo^ ^jll 

^J^xolS Jaat Ij&A j . lx-o LaAjlSal (j^juixjj 

I3J.L0 <jl£ ^jl jj t(J^oi A 1 ^j 3 %1 j 

(jui^lj .AjL-oII ^Lua^Vl AjjL^SJI AJiUlb jjlj jl ^jfLi 

^J^loI£ ^1 ^^3 <jl£ Alixlij Jili ^)AjJ t-laaJl 

dlL ijjj i^jJ^kjll jjjj ^JjLllg Jjj c fllnlxj Lau S^JjojLui .d^jJal^o ^lilV 

J&J 2 l&J JjjSjjjIj .djU^)iai 3 l ja-ol ^ innim iillij 4 <^JjLaj]l 


.vtUS^ (j^ J& 


> ^.1 JjU^l 
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cLfiHI \ .1A Ajl Cj} A *1"^^ AjLA (Ja*-,i1 jIjuIIa ^gJI £ .^-Tt a!1 

* ' £ £ 

tUj^iu j\ ^llstll s-IajI ^3 o^jJala-o J£ (Ji9 iLUau (jl£ La£ 4(_£Lui ^JjjI£ 

.Ajj*- 0 *J| Aj-ullj LgjjjL^ |jl£ 

40jH l5j^ J ^ jAL_i^*J 

", * 

IliA j ,Aj^)iaj AcLllaoj ojjj*j lij c a l>.j .ol ^3 lU Ait juu £1 - 1 *-J o^c-I ^3 <jl£ 
OJ^3 -ijjijJjljj ^)A Jj jl£ . JaxJI Jc. jA^J CjSjI 

CjU j Jpsjy 1 J C 5 ^ 4oljj 4^)» A*aH 

* 

^gic IjLeacI 4A3JL3 AIaC A-iIi jAj ^j]1 _ 

Jjjjj L-iSIjSLli l*£ 4$ljill Jja. jj«£ djljjjp£Jyt lit .^.Ijjjftll 

(wJjl^Jl o IajJ j 4 AjjJajV l AjIIaJI liA d Uull c- i.\^JI ^ ^3 ^jti 4 (Jaajoi]I 
. Ajiik Ijj t^AJ fjp. jpjj &j2 ^^A A.lik^ajVl Ajj jLl! J Iaj .^L^J^ll 
.AsImia]! £Jja u^ILJ Ixjj (jjjU] AjjJbjVl AjllaJlS ^A ijj 

_ (Jj^jui^Ia ^Jlc. ^A Sjill ^aJlc- ^Ljaillj UjSljSJI .AjJUa AJjUa]) 

Alii JIjj 1-6 d'jjl£jll i jjj\ j3 jjSf tlxA 1* l..ij£jj (^j^Vl-J jl 

I^jjoiIj IaJliC- Lff^ Jy ™}*■*’ jjA-aV] ^jl 

C-U-b3 (j^J 4^JUJI jL^jI j£I ^jlalkJua) Ia$jI jl 4 0 J^Sill oJlA l iLuiSlull 

duibU La .A-uiij ^3 Ijla ^jl^uifij 4 ( ^3 oLiaaV ^ J 

s? 

* # ^ f 

(JJJuSJVl ^JOlljLill ^1 Uu^JJUl Ia^J 

^a tJSjjj Al^li jli Iji£a aJIaJI cIiaI^Ia .IILjj^S qj ^la UJJ^V^ 
^AjjjJ(j) dilsk^A 4 Ajunll iw a! cIiL^^a jJu-aJ jllll lilA jLj 



^jl*2! 
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. AoUa £> OA dslab^xllj t jj j>A j t Jj^uaSlx L^jlS jj 

S^ili jl iilb L AiOal .AoUaJI jx ol^Jab JjOll jj^pSJy I 

bjsi I jjJ AijtxJI jlfl IoSAj .AjjjLaJI S jS jx j^l AjjLj^SJI 

Jj^. jjjA^Jj jjOj t ^ ji>jjOjA *j3 c^ AjjbJl *J^J Adbj^SJI 

.AijUh. Adb^SJI Sjiiil jlfc^iVslj ! 39 10 x 2.3 ^^a jjpj^j 


jjJpS]^/! ^JoAJjuJ . lJJlS j^Ufcri Si Jill L-j03k.J jl^jOll AC-^juJ jjj jjl jjll 

(JS (jl lOjj ...jxVl ^da .Sijill ^gJc. IjjsJ £AJ ^^SJ Ljjjb. IjlOx 

. jijlj fjajlj ... jig-0 

£flljib oSl t A3_jlS. Sl^>aJ Aj jbc- Ajuox] $Ij jdll jfij-} jld Ua 

ipLjJll AjjU-SI jdijM du*J Sjill fLjAfi yjl\ jdljill (jl 

jjAs il^jl .jual\ (jk dUla V jA Lol JhAd A^JLua Axdtk jdl jS LjiSJj 

JS ^3 ^1 Jjuajlll jSxJ V AjI Udal J (jlS . AxuuA "Jl *Uo]| jx AOaI ciid 
iA^C-laidl 4(^jj idjbjj3S]| tX A*dl^ ^SljO dOIS jJI jfcl^ia]| dOA 

s-bjiAll jx ^jjaJI (jx OjV jlS Ajij t^dilxJjac*. _ Aj^^x AjaJjOjl 

^Jc. I^>a0 ^lc* j^)^J jjlS jx jSlj .SOjOa. c.bjj3 Ac-Ll^ij Aj. j'foll 
jjj jAjJ Jajj .1913 dVbx d£d jdjj jfcjJ jbO L_sld]| iillj 

tiljjb JjS dn^k t^jlstll ^ajooJI djlc^lstdl JJxC,j djl jOll AS^a. 
t "AjjiUa cdiLma." ^j ^ jjJJ ^jjSjjj jjSaxll (JjAjAx]I AiUall (jl 

jpVt jjtuii d^xJtlujI 03 (jlS JxC, AjI tbjl jSj 

(jjjlj3 ^Jalb ^QSOjujI .SOjOa. Aj^JaJ 4cdb (jx Ijldcl t jAjJ 

JSd ^Jajl) SOjOaJI diUaljldVI (j^a*J l^Jfr (jJa j)SJj tA-plsdl ^bjjall 

tSl^ill (jc- o*JI^ dsljlox JaOu dibj^pSJVI jji biS .(j)jb t9 

ijx V] Cjj$^ jl V !-gOl t^>A jx i^AixtSlI Ailiall t A j^IjIa^I 

AjxjxS" dlljloxll jl JIL .^cij ...3 t2 tl olocVI diUcLjax 
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diLa* jx tliljjjjSiyi j-L^aj V dil jIaxII oIa ."quantifiees 

(jli ^uaxJ A_iaaJI JtxxJuxVI Ajxald o jaUs (JdaflJ .4jmj1-nlia.xl 

IxAic. Vj V AiUall . 1^-aL-alol dlUj^pSJV 1 Aid A^I^JjxxII AaUsJI 

JaA3j fcAjLaJI oAA t^Uix ^a.1 jl Ax Jl ^)l Ax (jx (Jliij 

JuSj (_£All tejda]l (Jj-sal ^A 11 a . e jxiall (jx dilclxjuil jAx-d AjLaJl oAA 
. till! (jx A*J l_iAA ^)A jj (jiSlj t(JjJa (jxj dx ^JC- 


(jjj (jjll Ajub dAAax AxjAj t^(jjxl]^ Aa^^x (J Ja A] e jjJaJl IIa 
oAAa ^111 jA (j.vutt '1 ^jJuIa iaJjJ (^131 dubll .JliOJ^l jAa 3 —SUa 

jjxjj (jbja (jbtA tejda _ buIjS jUJI ^jxaJI dilc«ljujj] J t*l£)b 

dll jl Axil (jrijjaj 3 j£a die La. . Ux ^)AjJ lx^,Jx>A» _ /_ 5 ^aSfl (jc. IxAlAa] 

e jjlAi.11 A_uil^)A (jl .Aja-uixll *a.aVI (jx ejjJall diUjuV c^Ll/Lj AjujI^jA (jx 
l aKU^I A-uiljJ dl 3 l£j . jA jid jlSal 3 -axxa A^jp ioA^jJb tA-fljjx 
!jjl& IxA 3 j dlj^a.! A 2 t j^juj^xllj (Jla-xll e jdall dA-Jal J tAjjjda]! 
j>X JJL&J AJUfl ^>j£l t tilfuJI duluol AjAa jL^a. (Jlajj (JjJaL 

. J JjjJI 

Adbx^l <jx <■ flljLil (Jjlaj t jl^aJl IaA (J.hAiflj t(jSxl 

jj£I AjljA'V dilxjbu t JbxaS jjL^ajc. JSJ tcUlduSI (jSxl a na tAiiiaxll 

^ *S 

A3 dulS dilaulaJI oAA . dljbjd IxjAS Ig-jxjA <jlS jdl (ilt ^jx IaAD j ASA 
(jl ^jJajI ^111 ^$Aj i^)xib AxjujI t Aj_jjxj^jxII Ajuj^AxII <jx (AIjlmiI l^Jaa.V 
ci^UI (jx Ajj^ji c A laAxJ AjJaUj (jjjl^al ^daaJ blljj oAA jjjj (Jx-aliil 

^ tA-akA^xj (Jlxaduilj AS ^>A^>J (jl jA (jlaxll jLaJ^I .AjuujA^JI 

(jjjjSlj JajLjj (jl .Ajjjdall L_flLJaVI oAA diljA^j] ^eja jxall ^xSjxll L-jlxxa 


Jlajj Lubxj b >>i» i t_jjlao AxA ajox tAjJ jAkl ejAx AjLcl wi> AHa ^jtxvull 

. jalSI AiAj jSIj ^^Ajxll (Jxsu US c 
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(I jljfcJ jiSI la] 4L-i*jJal AiUa (J J) j>»4Vlx jlax jaJ Jlcr jlax jx 

d* jjjaSJ] jaa J . jx£l*xJI olaiVla jjjxII .^jjJall Calataal ^x JlJa 

Jc. JjL-aau .AiUa c. i'Wij t Jc-1 AasUa j^T J] AjJaia-ix AiUa ^a jlax 

* (j J* 1 4 10 £ j*-^ll oatuajuaLa AiUall o aA 

X ^jSUall (Jjall ^-A w (jl 1 1 ua 4 w = hv t£ljilj a£sIc i^jaj 

4dl£L ^ h A£.jjx c t jaljail S- 3 jl£-o V j^kiall A_a.jx (Jj 3 

cUlaSj i Ia jjjoiaj ^a Axlaixll jxlla acl j3 . ^JjjJaJI <■ iaJall a_jLuia. j£xa 

Ixfi ' A_j jsUa dilajfujj^' ^9 A^ jjxj 3aAa-c IgjlaUa jj£a C5~^^ djljlaxll 

.<illa Jl (Ja5 qa lajdl 


jaaalajaflll aa.1 jt£ aaa .ajuaia J <illa jx a*al J] jAja Jl 
<—filaiaVl Jc^ ^ >njl~ilajLxll JaaJI jula as t jlxaj A-xxJj t jaaaalj^JI 

A'lg'v jx Ja ttiljlajuj <Uual tj^l jlxll Jlajaa .j»jaajj^ll j* Aaxaaxll 
jpjo9 .dull AIxjoi Jja. Jlaj$£ Ja. Ja aac- Ljaal AA*jj tlaal£ SjAUaJI jl 
Jaa ajlax (Jja jjaa ^all jjja£JVI jla J^IU jaI jLII aaA jajj 

S? £ & if -2 & 

jaja lajuulala *a jl laalajgS !>Ua 1 al*. •> la] . UjuiuJalaaLx ^ISa. la] tljlaa 


L_jLuiaJl jaa Jl jail .AiUall Cjlajajuix 
jaaalajaall ^aSI jA ja J daaaa laa J 


(jjjLaLo jaia lajji iAlxall &aA Jc. 
4L_aajau3lj Aajlaall jaa tdjLuAaallj 


Calajlaj jx l^a jixaa lx uilla £x J jjaa pg *1^1 . A_a.jjxa A xaL Ixajj-u 


.JaLu ^aa djaliLo 


j_Jallj ojall (jaa Jl^ll Jajljall J aaSlalla ^>xSa tilla JS ^laix 

AjalajJ AiUa ^AjcxJjJ AjjI AiUa to jail J] AiUall (JSua o^Lja'yi ai*3 

Cjljla_ a JJ JSua djljall Calajja^l] J-^a AiUall ©aA .^S^Lja] J.uxixJ 

A_aUa Sjajuax Jal AajSUa CalajOjoix J] dalajjpSJVI *aA JSaju ^a .Sjlux 
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(jj_J _ill 1_ *jj .Uj^o \& Aj-oL^.j AjjjJdlalji-ol dlL^^-c JSLuU 

(Jc-lflj CjUic -1 ^3 6 jljJ) .AqKA a (jj^J (jji tAjjill AiUall OLjhluua 

if 

Cjijil! J Aj^.J.2 6 -LuiSl) ^)Jjlj J>\+*£ 

If ? 

UjLjJ— juia ^J a Sj^VI &AA tljJajI Cjljjjj^iyiJ A^jLa (jj^J 

. ^ya^i) (j^UL Ab-o SjA^gboj p.jj-bli aJ-^IjlLo ‘eSj^ Jj ^ j^lL 

AiUalt 

^jjjljLftJ jjJ A^Uall jU tSjill ^Ail Ljajl ^Ajj J&l 

(jj^J ^ CAjjIuiaI! fijlA (jjj .(^Ul cL>L^.jj£) A3Jj Sj^-o CjUjiluLQ ^ic- 

^A Jp^)A L-itijulj£kJ 1914 .A^Usi Aj| 

* * * 

. Sjj. 1 ^ Aj^) 2 kj tJjJaaj S^Sall &iA ^c.a 1 I^juiIa* ULa^j ^jlx-ijaj c_Jjjjuo ^Ajaiij 
6 CjU j^££i] jJjMgaJ ^jj A jan tilLuj A^, (j* cS^* - * <—*jjjl ^3 £jJa jJ 

L. V Wj I jj^ v -J^k diau c^Ljo) ja-Vt t_ijlall 

.jLnll £-a AJ^a^o AAji^a dlfuJI c alA .^CjbjjaSJyI 

jC ^ 

^3 ^3 Lo£ tA^jiL^all ^3 IjLj dlLoJl (J^judj IxJjc 

Ajoiij jLnll jIAj ^Lu-ixall <Jaj! pbSVI &aa 

i^A Lo-liC-j t tlLboJl j tilLJl ^jJJ (J^gSJI (JJ3 j A agnail 

J«l£ ^>- 3 !^ ^ijll I j] u^ ^^lj3 4.9 Jj (jjftll 

Ijjj jLnll jli cCjtilja 4.9 (j* J! li] .Cjhjj3£jyi aSLL 

.jL^jVLj (.j -6 

Jajub V CjI jij CjU jjjD (JkljiJt (jl tSlIi jjjjj 

Jia Ar. j_^o Sji AiUa jji cs^ aI^aII ^A <^11 j (j|l <c> AiUs (J^.) <jjd Vj 


• 1996 4 L>AJJ^ Ai a UII <-jjUoJI c^Jlajj (JIAlo 
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j£cj ljJaj) \jJt> CAj£\ AiUa 131 .^j3juox <jj3 t^luJI <31 >Ia_j3 

cL^jujIjAa Sj 3 (J£J .tilDUl ^ajUJl ^joaJ jl3*-tf>] L&* tlgjuAjS 

13LJ : j^-uij l-lujJI j&i 13a j &lgj Af\\\W l^jliLoba % j3 

. (J£j Cj 1 ^)LuU diljil] Auj jjJall l-aIaLVI 


pUuiH ^ Sjj*J 

l iui^aJ Jjjoijj ^AjjgJ l^jl ^A t jASj33 <_£^aV| 33jU11 / 

jkinlia B (, fljjl.V^ ^ jo-ajJ ^jUxu£JI i fln^i 333 .AjjLlojSJI Jj^UxJI 

s? 

11a ^la . 3 c.L^ojuJ1 Ia3j3*j] Iajj ^jj3 (Jj3a ^3 *1858 flc- AjjUa£JI 

AjjIaqjSII jj^aU*Jl L. QjjjUcuillj djUack^Lo ^^Ic. i 3aiuaa)l 

* e * 

(J£ jjl ^2*c. ^jjjtlll Ajlg-> 3Jix> tLjajI lJjj^xx Aj] . Ia Jjja-qJ 

til 1A Cjjl£j . Aj^qjI k-g-^ l^axjjia 3 .\aj ^j]| cAjj3j Jjjax ^jUajS ^x-oiC- 
^.iaC.1 ^)A^J (j£Jj 6 JjVt (JjmosJI ^3 Ulrt^J Jal ^3 jaj3 3^)£9 

.^£Ij 3YI ^3^21 I3$J Lpla huuVl 


. [Z] Ajj 3 ^ull 33c- jA lajUxj£ I jj^ajc. jjaj La 

Sj3 .1=Z CjUjjjS]] 33c. IgJ (j ; i^jj3j$Jl 3j3 (j]i l3^Aj 

^)A^Jaj .^eJI ...3=Z clibjjiSJj Aj^j j.inl)l Sj 3 t2=Z 

j? # 

jj-lu ^ll! AjjjUI ljI jliall {ja Ifr^j <_£^j]l Jja. 1.3 W <n cliljjjjSIyI o^A 
<J IjJ «^3»jSI J\ l1iIjI3a 1I d3A jUafil cJaL^ajt ^*Jaau . IgjJc. 

jAjJ 33 a jIAa J£ ^Ic. ...3=r| ^2=T| 11 ==T) :S3 JLaa aIqIS (r|) jl 

c^jUjjjSJj 3 aJJ 1 1 =T| ^ ^OJ UjljjjaSJyi 33c. 

^Laj 3 ajj fc3=T) (JaI b>*J ^‘2=1] (JaI ^qj 

* 

jjj3 . dll^)l 3 a]I d3A Jjxt 33Lla cIjLqI AiJajl Aj j£^o Sjj J£ .IjjjjiJj J»ic 

jjjll t <uUaj£]| j 1 ~i» 11 ,_^jjJ| c flj' 1 . s-C ]^ jsa t (Jj i «^1 fill ( _ $ i 
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(j-o lAA JIjJjojjI i.llUn ^jAA ^jjjLuil j& c-ftjjju l fr » jj aj 

J^-iaL CjAj**. ^ <Ja5 igj& tJjjajjjlj 

A*jo»VI a^A (jl t^g-jl ^)jL-aac- J£ ^y> AjjuaxII X Ajtjjjl cjLJb) 4 jui1^J 

<jl 4<_£^Ll 4^a. (j-° lx£ c [Z] ^JixSI ■Ij.W'I: ^-Ajuij A-LoUaSj| 

. LiaaJI ^^Aau^adJ f lSj J£julJ l kulAlix -A3 ^xaUxJI ^axj 

t$Jt jjJj cIjI jl j^laII Jicl^a ^Jl& -A3 ^)A <jl IxJ 

Cjlji] 4iu3.A 4 uaj £jJajj tlx.Aa ^jJaxll ^ Ualxjjl ,^-La) jx <jli idlbjjpSJ^t 

jA l$jUUaj djtJ.Ax]l (jjj <L-ala3l Cjlal joixII tjxji^ j>^e- 

L-ilJaVl 4_nd! a^A AjxSI j ^ Abo <ji ^Ualujl . IfllxV 

J <1 (jjju l.la.lj AjjcaaxIIj 4 », ALnxIl 

(jx ^jjx > (JxxIa ^jxjJa ^jlijUaJj i—il t II 

4j^aal) IajIj 44j^)Va 1I ^uiiu ^a]| ^A 4j^>laAll .Axj c jjLa. tJlA .LLaaJl 

^£jll ^ic. Sj^la I-a£a Aj^VaII djjiAa t4j^JaAl! ^^131 ^^a 

j? 

^JAJ tfL luSHJ f Jxol) (jAJ ^jjlSJI iajljoll jAjj Jjia. *I*^A 

djIjUl 4uoi1ja 1 la^la tdJjxJLs lx tilAj .IgihUj dsljill Viloli 

S5 

<JLa9jC I^Aj .Abudja]! L-iUIaVt 4j j£j lx 4jaV)lx ^jx Ijl^C-l I^jUajj 
■I jda. ^jIjj 1 jl jA lx c^AjjA-> 11 t^LilaVl 4_ujl^p j pUxj£Jl 

S^AC-Lxxj I^jIajJ^j Iglll jj cHJ-^ sLxjSJI .l^a. L-.u^ia 4j| 

. Ajxij ^fiju i AaxJI ^j£J j i L .klj V ^3^Ja]l . cJi ULVl 

5JLaJI Liajl 11913 fl& 4 jaDIj ^ ‘ ^ ^lj 

S^j 4ilak V <^1 ^*^ c ' L>^ IxjJj 4dJ^ij 1 ^a3 

J ^AAC-1 j (J^a. jljxS djljjjpSJyi jtdlil ,Ali IajIj 

.dAjjjp^lyi (jJA d^A JxfiJ JjJJ /)jj t/jjut^lll (jjj JaLujiVt 
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JjVI 4 -aaLaaII <HaaJI o3a t^jUjkU.i'1 l^iL ja jja! 

55 * 

AjjiUa CLijj^u>1X1 (Ljajl La 4^)Ajj -4jjlVtH ploAj^l! SjLaj (^Ijuj Lua 

4 JIL 0 l^jj 11 g 4jin iSyUajl (jl (j$AJ lLjIjjJ^J! J (jlc-lj c4_ljjj)^. 

j£JI cSLASjaII J^iajj j^Ja A*J Vj l^QjS <JaI£ A^Ij ^1 lg_j£]j 

. 1930 ^ ^1 


^aj! j£J 1 djltSnLftB jaJ 


^jujjJJj ^)juTn*j <.—fl jjuj ^)A jj ^tfLal (jbj 4C_ij^}XA ^A Lo£ 

IgJu ^jj| i^ja\j^\ ViaB iAjAa> tiLilfuA jj$2a ^Aaaj Jjjj 


J) _jL-<3Jujj 4^aAI&a]I S^ja d^A (JjJaiJ ,S^jLiLlq 

. CJ)j LoTirvV U 4Ac. C-ij^a^J 4j| AjIujIj 6^51 jll 11 <. ^11 ^jC- 

£^ja Akjyu* Ajulij dlijll ^jSaj V 4jl ^ -^LJI ^jj L_fljjuJ Ia£a j 

d^)AUaJI (ji^jjaiJ ^Ua (j£ <jl ljJajl (jjJLLuj Lo£ tAjjJ^k A£-^)jujj 

.£Incertitude Ajaji^All Ia^a ja 13aj 

# # < ^ 

hia. I^)jujI IjuAa* LJtc* J^.Aj ^LiKjaII £a t jUrfaT^b 

_ 1925 ^11 A Ax 4jjJaLj ^gic. AiUiuSI LlijC-j 

^ jLuia’iB Jja a jj^ *1) Ia^I&I ^ajLajujI CjjL-a pLolc- qa i 1930 

t^-jxijjA jjjjj ^Ufyl ‘jjjjj) 
u^j^j £j> > "'’j uiiijjj Jjj (> t^jj&yi 

LlijJt tiljSJj ^ja ^c^)llj A]£ (iUij — ^)AjJ jlnj (J^ 3 C>° L^J -0 ^ 4-0 
. Igjli Jau A a"\\a A juaS c»AA . ^jjlludji 


<uLu3d i-jlij^L (j^j 3Ljl^ ja^I d jL yjlSjul ^Ls ^a -jjlluijl ^jl£ 

V all\» * ill) (JjaB 4jl .4 ajj 1 ,jl ^Jaouul -jSj AjJblac-j 

. «jA jAj CJxL 
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AiUafl ljLjIum 

^ * 

4jjSUa J£3j tojj (JS3 2*j] iljj 

Jl cLjIj jIujaII d2A £jJaaJj . I g-jlc. "^jJajjij" <jl CjUjjSSJ^I 

IfrjJautJ <jC- <L*aiia ^Lui dal^jJ ijjfl ^>a UiLJ La£ iljj tljjtjlH! 

62a V] 22 JjoJI ^-jJajjujj V djbjj3SJVIj .<6jli Aluj CjULaaj 

.jU\ djUkjj ^c, Vj £^Ja jjj <jl ^V (j! lx£ tujLjpjauJI 

^jjjp^jyia t4ajlja3 tlal jLxj i^jjSUa lIjIjIjpu Sjill Jjjaj ^A l2A t^iklb 

0* ^ u^j dj^ jj-^j tL ^jb uj J ^ j^-jbj 

. j-ojuiaII aILLJI djLjjfuiiA 


VW A 22C- j^JA J£\ ^jladiuJj V d2A AiUnll lLL juaa 

VI V ^j2 Jji (3jil JjVl «UaB JOjuIA 5^ .cjbjj&yi 

s* 

diljjjj^JJ AjjLaJ UllAaJ i^jJU^A L-kc.1 X AC ^jlj]l ^jUiuoaII 


^LlJ <j] ?^laill IjA ^C, £j2ajulJ (jl (jjj^y <j£aJ ^ -jci] ...(6 + 2) 
Sjj (j£l . L_jjSVli L r ijstj\ cLu^II A^Uall I 1\a1 l*_G t JiuaVb IjjIua cIjL^jJI 
jj^saau ^Ij ^)JC. (jj^J j±i,VI (_5 j4juaa]I .66- ^Iaa AiUa c!jIjj!ajaa 11 jj tS jIuua 


llAjjfntlA 4£^1 aa ^ jfu.tUl ^pkJ jjS 2^JJ U^J •C-^-uill 

,c # # 

(j£lajI cIjIjjj-uiaII 62A ( ^ jS aauJ . bi£ ^^Luill ^ja 

J ^^LIuiaJI (_£ J^juIaII AJlAjuL^ (_£jlC- (j£uuiJ 4i*jaU ^JUa <_£jludA 

c ifrj dUj Ja.1 ^ja .^*j £fk]U ?<j2aja*A ^5 jUjja JliajVU 6j2lxj 


dljojVI <w o^J *^>^1 L5^} jT 1,uU> cl^ 3*^ ^laluiJ ^^1 <jal£JI AiUallj 

^LaUall LaLoj ^^A Cjj& t> .I a^^aj <wi^jjj Jft ^jl 

<5Uall ^ajjul A\a*h'\ Ia I^Aj i (JJJj2*jja 1) ^jjj ^ jSUall (3^,)^ ASsI jaJI 
6^)2k tljljljlA AxStjJl <jl23J^aJI CjbjJJ^lyi 62A (Ja J • ‘ V^'l 
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OUjiuiA (jV Cj 3jJ IfcjlL (_piJ ;jS]j t^aju t_jljaJI ?1 gjlr- ^iiuji 

ijj i j^Vl 6A$£ 3 jAajuia]| CjIjjJjouJI ^Urijl <jlaj^>auli 

I3!j t (cJ^ <a > L “ ^ L L * ^v) ^S-uil3 A_Lla AaUa oLjjTu^ ^ic. ^lLujj ^jl (JjlaHuj 
<iUall (jj^J (jl ^ \y} (ill3j LoJUC- . AjAa. <jx ££AlA juj ^1 Aj*Ajuj 

Jj^>a3j (3al i^^jAl ^al ^gij (Jl& [ jj\>,ha ^jx JajLuj .Ajajiax 

s» <? j* 

LxtxJ IjjLxx ^jjSjjuj AHa^x (JjJa ^Aj-alj !)l!Lo 4<5Ua 

.SjaII <jia^>a ^311 £jjJall A_a^x 


jj^J 

jL^aual ^SI^IIj l$Al .UjlAjix ^ li^lU UuujI jjV A^x1£ CjjL^, 

£>AA AHujJ .^IxjoyU ^.^jjVill jl.luo'^ A-lajual^J LujjJa 1 jJaJ I^Axj 

.UULoa aS Lj£ La£ ta^LJI _ $. jjjall ola^ix! ^aIx ^lA-viml Jc Ajiaill 

£jJaj (31 j^a t<jJa^)ax AiUa ^ j^joix IjjjjSJj <jl ^jAaj&SLi] 

* , * *■ * 

.1 jl jiLoil jj£I ^Aa! AiUa ^ Juaa jaJ Ujlaij ^ jSjll ^>Ala.j jsHuu* jjc- 

' < # t 

(jjjiJ IxlxJ j& i AjsI] a 1 i AAa^x <Jjla ^ J J ^ sSL i 0^)3]( 131 ^jJa-i3 

^.jjJall 13 a ^ laxJ - ^SlIulaII (^ j^IulaH j q* a^)a xli ^£jpjuix]l ^jjj AiUal! 

^ ^ jf ^ 

^jx ^Sj A-lstaJ Axj^UI A^UI tl^isu-a Ljajjaj (jxa^>ax3l <jjjj££}U 

&3a ^jjj3£jyi c- LlaC-V Ajjjj-^a]l A^UaJl . ^Lbuixll AAalJa JuJa. 

jI-Ijl-oVI jA liA .I 4 J jjlllj V -JaSUI ^.jjJall q \ Uj%i Aa lauJa A_a^ 11 I 

^j^Jj .^AiUjjSI Ajjuj Jux Ajl3jJ xll 

Ljajl jA ^Ju-aj L-i^joi ^^aUa ^ jTlxx ^g-ic A^-^a^j 

^IxjoJI£ (A^jxil 1 g jx&j (JI^JbV^A ^ajL^aaJLj juJ! if. jjJa]| 

^jiu c-^^jJaJ ^^jjjJa ^la-wj Uj^I |jl£ Ijj .^3.8 ^lajl^ JaaLuill 

. £ jjJali \ Ixa Jia 131 1 J&Jt> . AjujI ^ Iaju) 
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/WWWWV^JVz 

Jjlj I v 


-‘j'j 

^A/WWVWV>« 

AiWlA/W^^ 


/ / 
' / 
/ 

/ 

S 


A/WWVV^ 0 


-.AMAAM/*- 

' wwm *®/wwwv* 

AA/WWV* © _,AAAn/VW<- 

' WWV ^®(WWWV* 


AAAAAAAr* © 


AAAAA/V^© 

i 

AAAAAAAr-0 


AMAAAA^ 

AAAAAAAr*- 

AAAAAAAr* 

AAAAAA/V^ 


3.8 Ji£ 

JOuatyl llu (a 
.jJpU 4jr jJIaII jliyrftflj (b 

^ a II (j-o Alailui (jSij tftjj V uVI (jiajijiil 

0 

a£LL CjL jlau> ^ tUjAA , lgJu> tliUjjjSjyt ^jjSj I ^jcloa 

ftjj (J£ tjjSjj ^Ja jjoj SjAUall jjli 5JLaJI d^b .4 jJIc 

* 

^3 -j■ Sjjjuua 4 -xa£ (jx l£iLil CjSjII lie 
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.£T Jlic- ^.jjJall S J-Ll£ Aoa£ (jKi L_fl jjuj 

6 1 ^-S 4 ^ *V ^ y\ 1 ^ t 4 L nQ*< ^ jiaJlj J[]^j l > Li t 1 ^ 1 II Q j ^*1 1 /^-N \ 1 1 ^ t 

.A^jxj JjJjoi t^puLaJLo ^jjjJa ^-IjLjai 14A .4 ^9*1 

j2jj l i^j J^jLaJ JJJ-0 4 Jjl L>° til]j jjLaol 4j| JJC- 

dlljjlwiA ^0 0^44^ Ao>a£ Lllljjji^jj ^1^-oV Sj^Llll 

^ if ' 

ujJ^V' uV twiau^a j^l liAj . IgJjbl A h-sl ^gi] Ig j]& *lLVIj AjJa^p^ 

3? J5 ^ 

LfcJ^jjujj UjUij -14.1a. <> boiiiJ <jV (J4-G4 <Jlc- AiUa Jajola ^Jc* 

AjjjjJi ^J.^iVurtl ^^>0 tlllj ^ij AiUaJl CjUjPjolg ^Jc- 

£J4a1xa 1! jlj ALol&I ^ill ^rjJall SIajaaII 

.UkH 

-*■ 

t^jA A£Ua l-gjUaC.^ ^jVI S^oJI ^ s-Ljal 

fi 

d4A .^^jbLc c- jjJaJ lj|) .aJI Ig" >« jj ^.ill j4juaa]( 

* ~ * « 

Jjjai/a ^^Jc. ljj| .li-la <ja £& ibblS jJjuaaII qa ^^Jc. 1 dlbjJ4^/l 

__ J? 

\ \ < vA j r- jjJaJ IgJ^Lja! ^jlaljuaj ^4a. bb jia ^JLij j AsUa]i 

^Jc> J Ji.^3^11 

^jJall juijj ^ai*j] jiLajll j;A^ ^ 4 JQJ., ^1 4-xslij JutJ (^pUI J'JO^.I 

j? 

iJU AjI A^j^l bsl^) (jl^ ^luil LaJjc- .^jjJall 

Sjjl^ _jllwjl£ ^1a . jj!>Ul C, ^lialujV (jSl ^aJ jtu*jl£ JLoC-l 

.<illj ^0 (JjJJjjJ JbtJ 




^oLall CauxA (j\ tiA lLjI^x S^c. djjj£ 

tf ' at 

tCjliSjlt <C.L^oa11 ^jaLxIIj ^jUxil <jx ^a£ C^jxSjlII 4 

U^J . l_s! ju^V I j L-jjJdll <jx Lc> ji ^-jJadSUj i V t^jljj juxij 

* 

Uj Inj^j ^ill ^JLJI jjLuoflj t^xjbun tlul£ $.bj^all jli t JjILciIIj 

.diLijju jt jl£l)l j jjjollj 4 j&SU jj£I till ^^xjou jUa) 

^alc- ^jjljjaijl l^.j3^l ^g-ill 4 O J-dl AjJUou]l ^J^liull 

jt C £ ? & 

(jlj fjo** ja daijll jb .^j^ixll li^J Loti ^IAaj o 1950 

Lo$ jSI j*i ^ill <jl£xll ^Jc- JJ t^jLxIjSx Ixgil <JJ 

jlj ^ij IxAI^aJ ^jx VjVn <ji < > jfLxj AiUallj a!£1\ jlJ 4<lo 

Ig K U“^°^ (^ill ^>^VI ‘Ax-^joJI ^^A ‘^C'Jja 

V t JjJL J^L> uj^ W4* £-°j L-ijlLoll ^jaUx 

dalln^^^tx A t Axixa ^jjAl^JJ cl)^lj tAjxli^C- AjjJaL^ djlijxjuij 

jt&Jl ^)a^\ ^Aj i ^A lg-\x ^cuxa jl ^jl LiA ^ *.a$\ ^^Ic- 4AJL19J 

AjjJaal Igjl . IjJ^I Lo lij ^jHa^jSkJ AjI ." ^jx AjxAl 

. 4 ‘l W ' < CjjlS ^jxjj iiUUj (jaL.-^y' Cijl£ jl-.-.jl qIj^j9 
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djJJjj >ill tA jjjouIIj ^U'n Ia.1x i4 \* >,^1 

. 1-la*. Ajjj^jJa > CjA: l$j£Jj 

jUi 

(jLmjVI Aj^»j jjfuj •(! ja LjsJ) >Jlx Aj>k j-i>£j 

4clj$Jl > il^j ^Lj V AXjjaj ^^Suu Aijijuj ^Ja Jj^jaII 

4 UJ ^*J 4>j31c. (J-°j > L (j^aauSl ?3>ll £JU JjjU a> 41 jJ^aC- 

. AJnijJ ^jc aJaIuja ^j>j &>ll Jjji 4Ayj>jJ Ijua >. t IaA AjI 4<illj e-ila j5j 
Jallc. Jj .^pJ > £A\*m a>S jU 41.1a. Ajujjoj Ajjiuill dijlS Ijj cAJt j 
> ^Ul Ajc. ^‘iuti S>3I tljbl tV» jjbjjJp cillj >c. 

U >£ «»>11 > .(1.9 JSJJI >J) ?c*llj bU .JaJ Ajla jlS JflJ 4«AjjSjuill 

IaAjC J >1 IgjJJL^jA J^xJ j 4 4 jj&Juoll AC-^juj IgJ 4 AjjSjullI >C .lajj 

^>lj .aJuLaII >c- (JfLi Lpj-ttC- (j>j Ia>aa (jla 4^1j^Jl ^3 ^ajp 

. bal£iA IxJaS ^a-uj^y d^)£L]| ^)Laa AiJall b^a^A hal^A 

l ‘eg r^\ s a^^.11 x ha lA-Ujudill Aj^laj i^ja LlujIjujI l^pajc. 1 iA ~w ’ 

LgJjujV j 4 ^ ^>j11c. AcLas I^aaII IJA .Aua al^y ^£-111 ^jI^aII 

jj< 

j^A .Aj^palxA ^ja JjJillj ^_&ll *■ - \* m 4 jjg *lll jl^aJI > 

IaA'ix 3 4^jJJj bj *>bA IjjJajlc 

jaJ IJuxj (jl 4- p-j IgjU J Jyj >£■! A >^>1W1J 

l^jl ^Ijll . dilajjl ^JjSj jLuoaII JiLk (_>bjVI (jt jLucL 4 c_j>JI 
IjlA (>Jj .Aj£Luj J >C> ^jlA^jJ! jA> I^Aj 4^^J1 3«iC.li c—ijL^j 

^ja tilljA (jAil Aji ^£jjj AjaSI^a ^aI^S 4>j]Ic- ^tC-Jy jjlA^yll 

. " jUikA £-^.^a 1 AAuullj > <£ J^k > J 4>1 ia ^X. 


■ J* 0 
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1.9 

Ll>«& t 4ii i nfl _jaJ SjS ^jS 
.4JufcutA (j-« ^ Jj L*£ Sj£A jl*a-a (a 
. JAjjj 4JuLwiA (ji i4i*JaA (>* i£ taS (b 
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(jl U1 l! L_ii jlLJi (jji c-1 a * nil A3 j3s LaJjc. 

4A2jI!JI ^A AjLj3a]| 4-Iq L-jiHajl L$ ji\ <j3ajV 1 (jl j (jSHj ^A AJL3i]l 

4jj^aj!iU Auni'lj Q, JJC- AiaaJll &3 a <^3 1 imijl (jj£j UjV 

< •» * 

33 Aj! L^)±-Lj j .I3aJj 1 a k H=k 4 La (J^JOLJ tl^JUQ ^jj^aj C5 l!l 

^-Jl ^A ^ajVI (jij 413 jIj Ixa,^)x Aij3a]| jLuc-l 

^.ijiC-U 4 Aj3jla AdauJa ^jj^Jjuj A-uiij (jl Aj^puuj . (JflLiYwu 

j£ j* ^ <j3ajVl £-^aj ^1 iHeliocentrique Ajj £jx Ajjlaj 

<J oJj!jJ 4^1j£ll CjI^Lolo cjLolx J] cdJj i t irk jAj ! jlutajdJ 

{£ jJjuiaII ^1x3 dU3] 4 4iLj^}Jj!£ 1$Xjjflj ^3ll iillj (j-o JjJaSl c Aj£li Jjl3^ 

41633 jco ju^n^llj JJlc. ^jjij jli 4^^3311 ^^-aIxJI 

j * 

A^a^Loll CiWlaxxi Lg.*bQ33 (JjAIjaII <jV 4AjUSJI Aj 3 LaJ VLja jl£ 

. aJ-uoIs ^jSj 


^HiaS] (j jftrttfl 4 (jjU l J i JI 

La£ 4(jl£ »Latc J AHui ^jjtliaul ^>aC. 1950 

4^.jA>il £y* L_fljjx^a JJC- 4<j^)J ^3 jjll 4 lVLa ^3 LqJlXJjou> tUalml 

^jOjolLui La A_l3 *^LLa ^)jaij lLux 4^^01x 11 ^£^a ^3 Aj^Lxj 

4 !Juxj l$x33 (j£JJ JjJlc- jlSil L5 ic* VfuJ JtLJI 13 a ^3 .a^x.^aJI AjuhiB 

^jk UjI 4<j^aJI t*113 3la 4 JILJI 13a 3^1 .ljJ-£ JiSt 

4 ”I iw a ^LaLx L<j!}lc* aLqjujI La J&J 4A3jIj Ac^jjau (JSajj ^kc> (jl£-a 

.UsLUiO l&LaJ ;|^k AJL3J CjLiiLL 4il ^51 jll 

^_Loj La IajI 3xjj V LiA j A \»y^a A L>o‘^ AjjouIL _jLui* 4-jl juixJ Aj\ jiLucL 

f * 

• LjJabj jl LuIjJ)^ 

j^a jSIulaII jl J-aLaJ) ^!>L»JI Lai c^lLui ^kz~ ^ 1 V ^331 ja ciulj]! ^^LlII 

Ar j\ .,'"' n y±. djjLiJJIA 4oj\j 4^ i 
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J ^3 j\ lujtj jlS I jj lx A3^)*X (jfLxxll ^JJC- (JX (jSLlj 

jliai £x ^JatsLJJ jUa3 ^3 ^£x tAjJbaullj I U^ ^'■klxl Lix 

^jia^xiJI 5JI jVj ?(j£Lx lx$ u j ^^3 jA JjjlLill ^jx 

Jjx£> jl lIjjj cln.ini i^jjjUaaJI Aix^. £ jli* <jl i.v%j 

jjj UI <j£xJ tAlulj jxj jjiu S^Ua ^3 lj 3 ^.lj4 lx til 

Jc. lx£ JSU Lljjaj)!) ^^ic- J*aj lx£ ^ajj ^.jjUaj 
(jjjlj3 <jl ^j*J I-1A Ajxlc* CjIjUxJ lx£ Ajxij Kit tgJ l$KU 

|jj Uj,^jx ^ tilli (j£l cJxUL O^ 0 ^ ^Lj^l 

^3 tA-jxjt y*\* Ai^}^. (jl uau ,&la3 CjjIj j\ S^jUsJI djc-jLuij 

fi if 55 

S^^^xll AjJjuLll] (J j$\ ^^juiLuiVl Ml jA I^A . vlxlik, Ix^^lCr ^jxil 

. ^jjtLoijl 4 X-Lx 

4jx£ 1 liau j I jj j£lj t Aj^3 qa (JjliJ C- 


^1311 Ml 

^jxa ^3 AjI /J^jIUjouI 3^1 .Jajxjl ufl ^3^JI tAjiialxll 

IxSj t^lcr Cijlj ^^A ^jjJa]l Ac.^)juj (jU jxa.| 4lxl?k'I Cjlx!lil*JI 

(J^ulu ^3 Ajj ljjl3 a^lj3 SjLxjuj (ft’ JJ^xj IxJUC- 4(jl^J^)J (J 

(jli SjlauuJl &3A <_jx AjjjjJa AxJ)^, (Jjx^i lx«lic- .^_jjxI 

V (jxJI ^^.Lx jA .^^)jxI JM V r- jjJall 

JUjJ 

(JxIa ^1 jail ^3 ^aVij pjjjall jL ^ii]l 4 d ^ ^ q 11 il l Ijq 

jtjjliia JAJIuII 3j^)aa]l j jjL«riii' . CjIa UkjV I ^3 Alulj Ac.jjxj i^jlx 

js 

IjjjSj 4c jjuij IxAl^a.] tjjjxu^ljilx (jjAlaJjl ^3 ^jl^Lxj ;Ajxij ^liftjV! Jc. 


♦Lh 3 jVl J JJ- ^ 5 ^ jVl c> l)A jt ^UsIjjI fcSlli Ja.1 Jx 
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Ixx (jljJj-aJ Ix^jt-LUj 4 I Aik 4^. j .jxj I 4^-ojAxx 

^jc. IxaIa^I AjLLjj (jlxjljj ^j 4 AjJj^Ja 

IxAIa^V Ajjjoiill ^_L-<a j U1 ^jfLcJ Aj]i 4U_ij1j ^ilc- A^.jj V 4Al lx_i 

liA^jl lil .AujIj 4<_£^^.VI jl 4 1 xAIa^.J <j! jl 

QA (_£ill ^nljffl <11 a. Ail 4 jliaC.'^ll (JlXAjolS 4fr J*^»'l ic.^)JUJ 

<C.^jaj (^)>q o^jUall 4 x.^jjj ^_jiaj <jl l_l^j 4 0 ^>-u£ 4-C.^aU ^jxj ^ill SjLilall 

. Ajujtaxil $. jjJall 

{ja Cjj.^^iI AjjjjJal! A i>ixi^ll /jV 4AHill Iaa c-^g-^i V AjI £31^11 

l^JCr^uJ ^ill o^jUall ^3 ejjJall A£*Jyui ^Lalj 4<jaiij AjSjll ^ (jjjjjllall 
AjjjjJall 1 $jj£ IgJ ojjUa y £3ljll .IkAai V AnloJ 

tLjjLni.1 till <j£xj . jjaalj jx c- jjJall <jl jUjC-Lj 4 03^11 £x £jujjjj ^IaII 
<jjuajlLj <£^plix 4 <£^>^jx jjC ^jjJ^jUall ^£AiJ /jl J^)ij (jl 

. Aikjj V 4jl jLjjcLj 4dulj AjjuJIIj aSj^Ia Ciiool 1 $A£Jj 

4_}£ljal IaAIA^) 4 (jjL^^tJI 4_lllX qC. LK <all^X Iaa ilUJI 

ia^^Liuj u] .$.1x11 ^3 Ix^-xJalaj <UaaJ ^ ^x^)J Alnik <lta> ^3 

Aaj 4^fUlj - J.’tU^VI 4 Wq‘i t£>Uajl LjjjIa ^jlOJUlJ < A -n. Al^JJ jnnH 

f 54 

(jl ^^3 4 ^)jIjA 1I j£jx ^3 IxjA Aikjj <j£Lxll S^^LJI <jli 4 lx ujSj 

tbaul (jlj^klJI . j3 jAII oAA jjU^J C-_fi JJUJ 4AxJ^kJj ^gi ^ill 3^)ikl_j| 

? j^)ill 1x3 .c- ^.wai] AjjuuIL ^jjp^jjUall JLa. IxS Ajaiij ^xjJa^ll ^^3 

(_J^ .^Ixll ^A CjjIj ^Ic- Aik^j ^jjjjiklill ^^3 AjI ^A (j^all 

CjUk^xll .<j£Lu) ^^)^.lj dil^ajj 3^.1 j A^j 3 4^^jxll lA^J AjjouILj 

.^.Ixll jA ^ill £^>x1] AjjouIIj jAiVn l^_uaij 
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jj V lit £^.ja V c g. L>i4lt <j jkl * 

J$ *(j£LfcjJ jA Iaj tiijad Ia <1 A JjouIIj JJd (jl ^-iladjuaj jILxa 

.LjLuii ClAj AjI jjAJ pUJ Ajbaullj /Jlijl ^^A ^LiaaJt ^ A^jaJI 

,dJ^Sk^A JjC> AsH^aH AljljJi A Wo\tl 6^}A jslj 


Lf iuij Lidjfl 

4ja&J jA ^jaJ tSjkLs ^^ic. <^a AJjJIa ij£ jLulc J ljj£i 

£a tAjjalJI (jjd IaIjC. .Aidll jt SjiljJI ^ja AjI] jlajj Iauh^ 
.Ajuiij (JjL-a^Jj-u2 d j^tdl AjjLuj ^ o 1 ^>aj ^Jjjja JatLujI 


c^JjaC. C-jljjj L-iIaJ jA toj^Ldt <jA iSji 4£jjJaJI jLaix <jl 

Ac^juj (jl jLj&Ij ll^. S^jjj»*n AjJc-laJ cLJja AibJa]l ^ja L$ ji L®l 

.^jjJaJt Jxji qa JJ&J ^jl ajktJt 
CluoS 1$jI j£tlj ^ jjJoJI l^JiiaL ^jJI LilliL olaII (J^Us LjJjI til 

4JLJI d JA ^3 . ASjJaJI jl DJ^t-ill (JA 1 g jygjflj 1 AUil'N lg xrt&j IajJ 

^A Ail juia'I <jl ^jla-A tdJA JL^Jl (jjSjmi 3jJ^/l 

2? 

• O-jll (^ic- AajjoiLo AaluiAlt ^^A AC-jJI til 4(j-oJ>Jl-J AC-jjoJI LJjJa 
<jl l ,J^J ASulail ^ja jt 4 $j^Ij]1 ^ja AjuIaaII AC-jjadl ^jli ctUi £aj 
^jjjlLoll da jl\ |jlj ^^gA liUi ^ja oJUrx^ll Aaj jlaJI . AjjIj 

(Jp4 qaI k*l\ d3 jit . ASjJaJl ^jA (JaiLSaJI Ajud ^A ^jaj] S>U]| Jc t> 

itf 

Lo£ til da jJI .AiuaJI (j-a ^yaLLoit da jit (jA juaal S jaLJ) ( ^ic- 

^Jc. dajjj t^-uoj ^^.4 a Alilj tAaliaA Aao 5 tA^AjJl SIjaJI Jaojtj 

i > 5^ c ' O -0 (JjjILoII (JjL-alii UjAj lit .AjaU] d^ ilt ^l^Laiit 

aJU. tAdJI ^jA ^ILall ^.Lojll (Ji-alill ^jjSaa it 0 3 j^,LJI 

:AiXJU Ija^c 
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t = 


1- 


V 


tlia^11 (jli ^.iULj . cjjJaSI <c.^)joj C 4&^klJI Ac «^>xjj V jlilc.lj 

J^su IjlAj t (>>5 -jJaL<ill ^i ^lalll Jj-cIaII QJb tAjuifij aL^jVS ^ LojJ 

.^.jjJall Ac-^juj ^^g-Sc-l AC>^)jjj AS (i^jVbo ^1 (jl j& ^jujLujI L. 1UaJ 

S^j IlA^jjLau V Ac.^juj ^A e Ac-^juj (jjl 

.^1 jjll Jl 

(J^Sali <jli 4 L 0 *)! jh LoAic- AjI Ljajl AJaljuUJ ^jjjiij <jl 

* * 

J^lali (3 -0 4Aj1c* IxAjo 4 Via ^C- (j-o ^jjAjLcJI 

<iltiA i$^y Lo£ lij .AjjIj VfrjJ Ujji AJaAJ ^ja c*1jV^a1I LjjjSI^a A *njVi 
JJlVj AjtJ-L^a]) t_jj£j J (jiLoJ Ljajl liA .Ail h\aW q^XZjj dijl] JAaJ 


. L = Lo lAlDlxJI-J (illij * jjg > all JaIxJI |jlA 




^tu^j V cAiLobcj LLo^) <J£s coljjjVI <—ii3 qa O^J 

SS SS Si 

I jjj£ 6 Jjju dluul dtf^VLa]! Ac, ^jj <jj£j LcAic- Vj 4 ^Lu^)a^ Ljjjju^-g 



JjIslj 4 |l-- ^)jjaull <jli 4Ajjl*JI JjJ ^ja .^jjJall AC-^jj 


^ £dpj V ^ al^ll ^ .*djA=kj ^^juj V (jl ^1 LaS 4 1 ij 4 j^jjj 4^.! jll LJ-ac- 

|j A (jU 4^1 ^i j£a 1000 Ac JjuU jJaj djjUal A^oulUa Ajjjj 

Al jualflll -1_ xj sj_-<j 11 A*_ujj ^aij_SI jl £a jjj^all ^ jLuu juanll 


djAA^ lj_^ *ACJJJJ ijli tA cXuij 100 Cd^kUll jA (j-«J 

tLuAju (jjjI ^jiA l^jjjlsall ^jjudC- ! 6 10 Ap^>° dia^SI c3w?^ cjl j 1*^ 

.^cL Ji V <j| jluc-lj 
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lij j_£]j .!j j in j^l\ Jaii 4(0.99999999999) 

(ja^j J 111 (jiLoj t iuSa tAi^lUJI tliVlaJ (_f- sJjxj (jjilaa]l 


ASIa 4jjail) 

Aj^)lai]l j-o LxJ^joj jiaullj 1*1% ^ t n jbjj^J !a£Lg Aj^aIiB 
tAjl^aJ t6^)jg JJl!l j^uJSjUft Aj^pj VjI tgAjjSl 

jl£ oiA> jxi c fl^'l .1887 ^Ic. ^ ^jiajc. (J^a 

j*JjA jLiiuiJj£ A=k. jjSl jiB jjfl fca.ll JJjVI liA 4 jiVl U>ljp 
^ic. i A_a 3 Jajoi^B (J-iau |jj iAjlj _ £jjJaI 1 jl 

Ac-^joi LujIs jU (J^-l l>° «Ajjj)^^1I As^aB AiL^Ia 

i(AcLoi^»£ 100000) Ajuaflj (juaniB A^^a. oL^jI ^9 jjJaB 

* * s. 

tLiAlji \ xn^tu.rvi L*_jJaj ^Jj (Jj^aj^B j^ . Aalc- aLaJjVI ^3 j 

(J ^.1 JlJI l_jI JlA>I 1 L-vV La . 1 3 xuflj AsLolaB <■** AjtjaiSf ^liki Jj AjS L ^^.1 j 

5? ? 

Aa,JJJ Aa.JJlU LxJj JJ*JU Vj cAIjLua tgjl LLL1J Lo j^) 

Auualt uij t 1 n% . jj.£j Ajj-ojI L5 ic Aajobjj t^uu^iMI Aijuo. 

Ac-^joi a! -o^j^ A^^p. $1 Jp j-Q Jj| j^ tilLiA j£j ^1 j\ >^"AU 

.CjIaL^jV! (J* ^5^ 1$ JuoAj < ^A s^iJaB 
*1 j*\ < muons CjUjjaJI Aijjx-JI AuLB Aj^plJI 

tCjbjjJuB jl Cjbjpj^J! j! cCjbjjj^JYI Jua jj^aaJl (J Ajjjjocuc. 

UjUluL . jijmb j^fliA IgJ-lo SLpJ JOAJJJ a jVujja JJC. 

UlxJI CjUjKII ^ s^i jaB CjUjoa 3I jjli ^Aiitj/^S 299000) ^ jjJaJI Ac. jjjij 
Iaj . JOA 600 ^laSj (jl V V) j-o 


ALLa-Q Ai^juaJ Ajj^ (Lepton (jjaaJ^ Aijav 4jjj.^tr- o^iio-ta c-l j^l 
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V AjU 4^=JI jc. jVI (J* jlo 6000 jt Cl-llj Igil 

l^-Lo ^jjjJijj 1 ^a^'j 1 iL^j lg_j| ^S| jll . lg_Lc ^ 1 (jl ^ijjj 

^Uaj] Ixjj ttliUjOall (j)l . A.Uuullj 1^02k. jpuiflJ ^ajlsLlll I^A .^jVi 
JjJ3 oLrx S-Lo JajL’^o Ux^.j-o J jlij&lj ^jJI AjSIjaII 

^-ajoU l xua 4ft^)x o^jjoC l" itrtj jp£l I (jjftm'l aJL^. AjJUI tilt ^Ic, 

S? 

Uila .^jJajVI <JJ JjA-ajJL lg-1 4 jax 9500 5iLuix ^JaSj <jl IgJ 

Aj| (jj^. jHo 9500 ^iaaj (JjjaII (jji 4 Aj J.A3U 4j»-> ja] 1 ^Uaj] 

(jj* tAjjjauli .! J^lg AjI a.u » V] ^ ^** Q J V Ajli 4 jA A*^^}a ^Uaj c - n>i^\ 

. . . Aa^Sj ^JJjudSLl L-IXjl-aJI 


SjflLuJI 4j<tiihl \t 

Igjj .Ajjaol] q* al^ j£A> Jjjlj V (jjtliaijl U-JIjII 

(jjj JjjJOlSLo Axl^l t AjUA^ ljjLAli 

tillij La^aajgua jj La^-Lo 4 ^jujJbUaL&II (JiaJj C5 jIj^£JI (JiaJI 

. \$ ks\x) <jfr SjjAiA ^jSLlj j^Jlj J&\ 

AjjLj^ jlil ^Jj Ajjua^U* a! 1 jAljiall 4^jjbjaLil (Jjl-OjI tA-Lboall ^I.^Tunb 

Aj-uillbs . A \y 

c5j^' uAAA uyj'A* u^j*- W*^ A* <J^\j 

AjjL^)^£]| AjjLiaJl iliiaLaJ |j] AjI (jjbJijI (jA^J t A^ jg u laUjLA l l 
<j-o (J£J Aji>.gjllj (jjSu ^jl j-oV( (jli 4 j/A a 11 A^ioulb 

UjujC. 1 Ijj . Jajjou ^jL^£ ^L^i! ^-0 IaA^I "l^J^ 1 ' 4 

(jjl^ "u? J_sbll liA (jji 41 aA^V aJIuJI CjUauuill 4^il*£ 

.^cJt ... Jl^laVl Aa vn ^ t. 
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CjY^Y' oAA ^ tla^Y iA jjLj$£ ^j 5 y ^aljll 

oAA <jU < yla]L . yli^ Vina (jj£luJI y Jjia cln-\j tdjlla.i*i'l 3 jjai-wnll 

Yl JaU ^ J&jj Y djljjjj^jyi y jLucIj Ja^. Sjji-J^a Aju»m 31 jliYI 

A-uIjj$£]I (j y L«u U^j jpAjl'u ^gjAl 4c. JjuU 

Qjjj^JY Aujil^JI (^^3j 5ajU^£it (jJJ 4jjjiall y jjj^aj ...aJljIa 

yLaJ (LajLij$£) Ijjijua Ij^b (jli Mji^a 42 —J 1 < 42 10 ^ 

£-jj jA Iaa .IAa* 4-gIaj 4xju.»> ^A-ijauIal m^) AJ q jfL y 

(Apkjdll jaA Ljajl UxAS til Ia£a .AjjujjJaLix^Jl 

. 0 A 2 J J A jcnla ^j-q ^A A j * »j ]aLi3t>Jl jillj A_ljIj^££]| 

jliJ aJY <Ujlua£ll 4 j£, jaH 

• jUSlI j^jali u^j^' ^1 (1946 - 1872) jlij^Y jl£ 

4jj]aj Jc (jj*3ljLall jjjjUJI jnmjjflU Aa.) 4 jjj2d*JI jjall AjIaj ^ jl£ 
oAA ^jAkjn .aJIrS Aj&jjiaj 1 gxu axjj 1 g ]ajimjn jt jiiisj jl£j i Aju>n)l 

.3 jix k<n A j5l*ij| 

LaAAaJ .AJboj jjj2iC j jaA^ ja*_J jLc£jj jfLJ 
j5u]) 4 c.jjuj j-o Ajujl 4 c.jjuU ^Ljaill ^gk 3jjAj ^jSj] t^Lba 

. aJjllc 3AjC- jlVnjj j-bjVl yLu ja*YI j .(Ar-jxJI oAA j-o %80 

i y) AJjuj jjLuLaik. 3Ax AJjuj jaujI i # iIKTi ujSjaII Aiaj 

jAajYl Ia| .( AJaJuudJ ^J*jqjLl A.jl^C. j^o jj£l <■ -lllajj Y 

^%60 jA^Vl Iaa c ji^YI o-^jc- aJoaJ He. a_l^ 


A&^jui Ac.^)*JI aJA Cijl£ jla 4(v^jJai! AC-'^j y-o %80 <^A AaS^ial! Ac^ui y jliic-U 


^ayUll .^Alui 50 


40x100 

80 


') j^J Y Aj«i i>0,j» jji f jjJall 
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c- ^jLaaLxu IxJj&j .Loir; Vj AjJ^C. .He* sjaC 3^ 

Aj^aal! &j\A ^jl £31^1 . 1 tjc. Ajjuj dJAC LxA.la.1 

i^Un’l o^^g-ui JS (jl LoJ cAaj9% . Aj^_uU AjBjuo£ (jflxJ ^^juiLusI Uaa. qa ^jlxj 

is* lP 3 l$J U^ ^LJaiJI l-oS^ xll jl jijutj <jl (jl£ 

Aa^mll AjlaJl ajiA . g, jjJnll Ac-^juj %80 Ac-^juij S^sLuixII 

* 

Ifrmflj SjjjjjjJI <jx l£>Uajl t(j^xJ L.flj^ ta^A AJlaJI ^j ♦ ^. ^ a ri l ^_^A 

Ajudij ^jall (jxfij S^xj iIjIaix 3^! S^x UjjJ ^j^SLj (jl ” *1jt iill” 

jp£l 

V S^a^xl! A Uau.i 1! .Ax£la*x]l lc-1 I*i5il l*IUa <jl ^x^M ^ilj 
Adie .j .3.1a.lj AjjIj Ax-^juaj Jiiij tjiiluix Ajla. V] tUfllml lx£ 

S^x . lIjI^x jLAj (j\ ^jLxaall ujS^xlt Jc jl£ Ai^jlb 

.<_pajVI ^gjj Jjxjj jj-lJ tdLaJjVI Jljitlil S^xj S^)X 

.Sjj^JjjJI 3JAJ I^A (j£a 

jiajlJ (^x^II _ £,LiJafi]| _ AjxjoU Ixj 3 Aj^a-JI <jixJ IxAifr tilli ^gij 

jl) (JjlxJx L& 4 > u' ,>®^ Ajlgj L5^ ‘( 2.9 JSjui 

tStar Trek ^ j^l <-j^ js&2dl ^^£jjxV( J ^Txxl l jL$jl jl£ Ua <jx .(Luj£ 
Ajj^all JlsojVI djlx^^wi £x jj hn <jl aJc- jl£ ili£xx (JjSj ^£1 

.»j >>>11 tdlj ^jx 

AiUaj AJjS 

4d^£xx CjLiJaljj Jl A^laJI <jjJj t^jftj V ( 3 Tux jjLj 

tS^JjLu A> n\]l .aJj^JI ^^Jc. S^xll dJA AlnJauj 3 U 3 JI Ajutlx UujSLxj 
yia. l^ix ^gic^l ^A jbla.1 4ajaullj) A£j^. aJL^. ^ ^JUd^k 


.JjiJIj uUiVl Jilil J] (J£ ^Jjs Cy 6 ^ Ua^ 
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2.9 Jii 

jdLuj V tj&Luu jj m — £)*Jh fj x\\a .Ajjtuaftlj AjS ja 

'{***& £ <4M& h*uty 

Lud t<ilb glu*>u <jl (j^oj .lIlIj pUJ <utdHj l^jouaj 1 aV ic 4<jj£Lui 
ac^>juj C ^ AtSkli rn i^iUall E cE — mc^ t ^jjjlall tiiliaJI ^j-oao 

AjI Jj t^jl'ifil xl La 5iUaS j ALSJt ^jl Jaitt V cAEIjlaII ouA jtjubji .g jpJall 

.<_£ja^Sfl ^ La&IjiJ Jjjaj JajJ ^(jiiijVl l 3^C Jajljj 
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A^Ull ^a 3 ASUa]| jA ^aII j! aL&II Ia^J AjiaJl Axjjiall ^jc (j*ijtSLl'l 
La£kj .A£&11 ^ktlcj tAlj£JI ^3 /jkAaW.aj ^jTl'v.fl Asi-Lall ^j-c 1 k >>*j <jl 

Ji 

Aj-c ^IJa *i i* ua iAjjAll AiU»]| ^ cA*Ju-a]l a AA (j*9 4 LJa^jtj 

C- AC- j-uj jjl (jjjj I AAj . AsUall jj-c ^)jj£ ^glc (J j i^i^i IS aJjSLII 

. JjU (JaIc ^Jt> ^-ijjoIS Ac j 3 ^yd) 

AKjouJI ^Jjljjojl Jak t 191 5 ^lc- l(j£iui S^)-iuaC AjtJ lA&fcj 

* * 

Cuujl £^.1 j^o ^1 I jLnjoil cJu-a jj ^Ixuj LcoS Ajjj j^a jj^VI 

AjI LlJju Ax h-iaII AxjLuJI Aj^adJi jLujj ^j£Jj (S A^j^q Ac^juj 

aJIa. ^ aIa^. J±J A gjjjjaj <jl <j£-«jA t^jLuJJ dlljA (jjfLj LoAjc 
AjjIj a£^)A. 5JLa> ^ (jjSj LoAjc dllA (jjaJ 4 &AjA^. jSJj) 

0 -L»J Ia^ 3 ujjl£Lfti^lj tC jIaIajjL c^jjjjjuiJ lj^)Xjuj La IaI Aj| t^3Aa.j^a 

jLuij A^jj AjI 

dllA jjjllijl ?AJLaJI oAA ^ AlujuII ££aLu (jjJaj ^j^oJ 

^ic Ia^jjL) j AjjaUJI Aj^iaj ^k LiK ^Isull SaIcI ^Jl Aj^ujj IaAj 

£^juj (J£ . Aalxil AjJjaull J-jjAbj^a . ..^kl ^ol dll A (j^lj .» 

l*i] ?CjIaISj&VI **ljVI J* cjlSiVl <>. dllA c.iW n VI 

^Jxc (j-o j^_A2kJI AaIxj ^aII ^aLull ^jjo^JIj ajjLq 4a£1 j "aIajaaII” Ab^ull 

. dlli ^A A! Iaj La£ t^jjtluil'l 

IxjJj iAalk-o djLoilc Aa.jA V AjI Jai3 j^oVI (JjcJ tdjVL^^Il &AA ^ 

t^^lia-oHj IajI ^jij V V tjAaj V .SjljA^o (AjI Allujj Aj^ja V 

J? ? 

.^liaxll ^jjjjjAlj c-uaaj ljjCA t Afljj^ Jj] ...’’-J Ju-jlL’ Ujj 


AcLadill AuI£ Ia] ...^^ ^ l^all L-ijujllall <Aj5j]I jialil 

.( jj>^ tijA^ j^iLaj oAcLulajj) 
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\ 


^^LaJI (j^SIl is* AjaUI j^>ill laajIjjJI (jjSdjgi 
i Aaj^IiujI L-i^judS 4(_£^a.SM ^J^)ili A Lbiullj AJiLoxJjujI gjjdl UQLi 

l^juJaLc dna. 4 AjJ)£^)aI1 \ ^jJaftj qa <j3UajVLj "c-jjJLJIj" Ua jIjjJI 

.Acide desoxyribonucleique ADN—II AJ^uij AaL — j 

ADN ci (jixoJi 

^ja dJjLLa jjya AijS-o Igil ^1 ibyi& Ajj^a* ‘Ajj3^ ADN —II 

dli * n j^jA ^ yi * 33 W*t A 1 ^ N xjj , ^ Ij UI A^l A u 

l j^ljJa^oJI (jj^laJI . jllol j^slIa /jUajI ^jijj3^ (C^j^flLo L fl&LiJaua 

4 tilLuj 4 ^jj3^ 3^ .SUaJI L-kc-ljJaAll ^jjJ^laJI 4 ADN _U *1)1 

dll JJ^aJl b '^—* dAjJ^aJ! qa (<LrtU) A-ajjal ^JA 

<j]i aJj3*-a djljjjaJI Ciil£ lil .Nucleotides dilJjjjKyifl :aJj!aSI 

J 5 

Ajj^-o oJijjjKj‘ J£ I^Uli ^Slaal .o.'Axa c!iIjjJ^£ ^u*j dJAjjjlfLnll 
qa .la.1 j . (joiLudij tjlLuu^d 4 ^Luu I^-atjc. AjSIj /j^o 

4djl^jjjKj\ll ^Ijjl AjujI .lajj .(jrfiLwiVI AjuJb I^^)a.l ^1 SAjjjNj* 

^ajl*n .DNA AjJaKjyla Ai j *jjj (j oa. > nA jVl £ 4,^^ L^JJ^I c>a-^l 
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4 (Jjua^Lai ^3 A^lala CjI oLa J Uj . ATCG taJ l^ajuoj ^all 

• ATGATGCTA ... Aj-1^jVI Uaau IgjJaau £_:Ll£ l^jli 

.<judij ujjujoILs UjJ c*13L 41 LI aJGj^>]I diA (U^aI 

AjuIjj aJ .Ajaiij ^aJI V] ^LGja |juI 4 - ILa 

^UadjV I t AjujI ju^V ^jujJii^Ji s-Lull <j£Jj 4Aj ^)-aUJl 4^jaaI1 AL^aI 

CjUjISJI (J£l I^juiAj ^A ifjii aJjLqJ-o 41—flcl jJoa QjJ>U 

Ajj^I AJIujVI L>° ^Laall i^J^all ^gil Ljj^all ^j-o tAj% 11 


•u^Y' 

tilLoj ^ * aJjUU 4-JjaL AjjjSxs CjLuIjliII &La 

A-udij Jjja^oII U Lj^LU" ^ ^' ! 

# 

4-IaLali ljGSj djj^VI oLa -» jou*\K Lijjii jA ^jIj^II jiAjall . ( *-AaaJJ 
Jijj\\ J)JA^p]|j . CjAx-aj 4 aL^Is JajJa^ i"<Sj\ mi" o^jn-nS Jaj)K^ j 

AjajuaJ La J ^ ^ jLj £Jjl ^1 -IaUuAj v--Jjj£-0 A-udij 

^xlj^)ll i (J^Saa -L^l^n ajX' CjL£Aj gj( "Codonsjx!jjll" 

Aix-aj U (^aaxJI jA l La IA_iaLI PjLljUII J£l AauuIIj AjUj jA 


.^Ijjll jjUajjll A-uI^Ia^J 


-11 l^JAjugj ^lA\ AjSIuJI 0^-uSLll t - 4 \\ blfrj ^LAaaL/1 GUI 

JU a a$ a !1 iSix a\\ CjUj^JI (jUuVI ^ui> ^ .iajj ?ADN 

Ajs Ja^j l$jj 4^1 jjll ja jll Jaaj l*i ^ ADN —11 4-iAfci !ADN —11 
jjUjjj jjI£jj ^lll ASu^jall U ^1 4 AjjI j^ll A ji^jJt 

ja ajjouIIj 4-jUJVli aJo j .Aa^Jl CjLuUII lg j 

A-ik-^aU aJ jl S^)JAA. tljLuij] 4 AJuil jisi $-1JJUJ (jjUlla .SUaJl 


.^U^C. - G 4jjj jjlljai - C 4 - T - A 
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V j (JtlaJI V j S^La^Jl V . Llj^Su Ai (JuiLa-o JL-j (.- JJ Ajl_J Jbajj AjjuiLujI 

V djjjjjll JVI L5^) ^ V (jLajJfl cJj5 (jx CjlxlL-adjubo 

* a! 1 (j-0 itiuLvll AjJJ^ll Ujlavlc-Vlj aJt ^ ^^}llj l-J2kjj 

i—LoJilaj^al 3l_r^ ujj^jjJ CjVjIa^II (j£ j .(MIT 

^aJagju <jl ^1] ^L-«aja3l Ajjj£jj Ajj^a* <jVI *<3^*^ t-^-J 

AxJaajLiij La IjlAj (Ja.Jlj LjjISIu i t jLajyi 1 ^j3 ^aLlLu^ Afij^iaj 

AuC- cSf^ 3 djjj^a i. l> U <jl 4jpl£JI £\W\m . i j^-3 tADN —11 

.^1 jjbtlj SjdAAll (Jjl^ ^JJ Jja. <j-a Ja3j jAj ;jjI£j11j 

tljiiS j| Suia ALjia UJ^ ADN —II djljj^. <jla Luj 

tii3l£ La$_* <j£Jj ^^1 CjIajjjKaiLI l. ktlik^ll ^jIjjJI l. ; Ujdj Aic,l jlao 

5= 

La jA IjlAj - A jaiflj ^LxJI cdjLuJlj Ig xiiflj Axull LajJ IgJ (jU IaJjAxj A^.jJ 

(jVI (j-a ^AjLaxjI iliaajuol ^jjLlI cAjjj^JI Lia. j \jjJi jjolujj^o AjIc- 

* 

4ujjSL>. 4^ij-a 4(jjjaLjl-i ttiLjS :^jl*J! £tjjlj ^ 3 l-iC.L-sa3 

c 

.4\n^ll L^k^IjJI CjULi (jVl IjLjc.1 j 4^AjjC (jj^^lj 

<jjjlaJI A-u-alik tADN —U ^^jujLujI jg-Iri^ ^] AiaaJ Jl*ul 

^Ic* ‘i lljl ^Ijll . <—fl&Ljaxi a^]£ ^Ic. LilLa. c jjpLuxall 

ADN <J£J (jj*Jjull <j£lj ^AajjVI c—£-* Ljp£-a Ijaj£ LuIjj <jjjl^. 
A • (j!>Lal^La \ Afr il 4 ^jjlfruti^o LuJ i/jl JlA . ^atj /jLLLcux Luul 

5JLai^3l lS a >^ d ,^j|j J£a!ij C ^1 jj G ^T ‘‘^-^■1 

(jljj^l^ll .^L«U-a JUl) Ijj^a *^lj UJD^ 

A^VlikjjJj^Jl jjui>IIj 4"44l*jJa" AjJ^ L5j^ 1 «ftg J (jl-W^^V 0 

—11 ^'.uLal ^jxjJ Aynjk jjmi>I 1 d^A .JjVI (Jj^aill ^ IaIjjjI 
^JLillij ijl JjxaJ>ll d^A (jli <—fij^>]all a*J ^ 4ADN 
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13 3 ! .AjuaLaJl AjL^. £jUj 3 I ^jjL-tfaSLLiJI qa ^-jladjaij 

^.IjjI (Jl^Jl ^A s3 .(_£^auai Ajl _ ^^jujLujI ^A (Jl jk ^oijVl 

•(uj^II J^ 1 j^l) ^*** 3 ^ jl ^ jjISSJI 

_ll cJ>l££l (3 ^) ^ ^jujLuj) 1 jllq JUJ (_jx IjA ajV 

3 jS* J£ .Chromosomes Cjba^alb 3^*^ jA •’(ajjjjj ADN 


3* uivliu JaLa-o ccJk&ljJaxi 3j_3^ JSjoi ^Jc Alat£ ADN AJsj 3^ 3 d 
LtAJL^l t^licLja^ CjIj 4 n^>ll d3 JaIjj .CjtipjjJI 

ADN —U <■. A&Ljauft]) 3 jJ3JI »^)}\ {jA j tc_jV^ 3° 

-lie* .lil&jJal aIjJ ^1 (l^judAj j^)^j 3 I ^llaliiuJJ l—ilj4 n^ill d3 
.<_£jjI£j£ tA ju JS . IjUiUJ 3 j5j Jj-aSfl uj^ t <wg juuaJ1 

Sf 

S^)AUa U3V J*-aaJ U^J tlgJ AjLulo (J^.3 3 j^J ADN —II 

Jc- ; 3^L^» ^3 (J3° V«iJj ^4 UrfiH JalijjVI tds IAjoijjj 


3 ^-j 4 -^lj V) L^o l$-l -^tj a juoiiaJI L3-aJl 3 P *Aj^UI L£)3JI jl^c* 

‘A* 4> <*-^ £* tA_ii_u-a]| AjjLull (JSjoUJ JaA3 c-jI,^ yi 

.CjUi^all £ I jjl JS Jc. 3Jalj 13j cc-jVI 3 ° 3^J 

" t 

3* La jj UJA^^J Aj^J AjJil ^ill 33^-1 AjjouJIj AjI 13 

13 .^^l J3 JSLuiJ SbjA 3jj3c j IjSIj j^£jj S^AUali 3 ]^ tdjLujju^II 
CjUxajmqII i>3 JjLuj 3,V\c Liajl jDjj ‘J^-a AjIj .laj ja ^jaII 

j? 

AjjUaJlj A uifl'i ^4 u^all ^3a I3 aj .ADN II 3 ^ Lsuj Aajj3JI 

.^Sfl 3x ^^^lj l_jV| 3» AaJIS Ulu AaJ 4 ADN U Aicl 

£. j-ali. JS3 u ^A L—iLlIaji ]| £>3 <vljjl A \53«a'l 4 ah A ^11 Cj33jJajVI 

tjjj ^ ADN II AjcljJax 3 ]^ 3jI ±J)!\ *3 (J£ 3^J * Jj^ll aL15 

u 
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^gJaJU C.Jj-k Ldjl l5 auhaSI^ Jjlml] Aid ^ 

(JjflcLjaA <jU ^Ijjl^j £-1 jj (j£j t^jju^.1 A-ia. A_id 

jjl£jj Utall ADN_11 (jli I-^a j .Sdd A-d J£ ^jUiiL djj^ 4 ( j ; i£Lda 

.Ajd ^11 Ajd j^o t a! (JjLaa 

1953 - 1951 c> ^ 

J#*-» <^j ‘U^'j J* ‘■LS^iJ^ 

I jLai .^JluJI <.Li jjil! ^jjli-4 (j-o i j 2_ujL^. ji'wi'l 4(jij^jjalS 

AjjjJu ^ j^.1 1 (jjjjLjjfil! d^xijjaij ^Jl ?^3k.jljjuSI l-jL2JI I La Jxsj $>d 

^aI (ja Jidj (jldjalS j.y%~A jjAj (jl£ d3jSI Id ^ -lx_s La 

^a SJpd cJ^ ^jdl^y juuJi t^Slstll ^Ul S.iacI 

cila (Ja£) AjlLjI lg_j ^lajujj ^1 Afijjlall (. 4 AjjI £-a AiL-alix 

# ■= ( 

lilik) yidjadl I^jJLa ^)U-ai jjl Aia .dl^yjlj dld^aJI Ad _)^aj 
did yzJi diA a. jj J j'l^j jj5 didjjy 

(juvi y t(uuj) ys -ls 2 ^ ydii uj^ ® j^dii didjdi 

.ILia.yjjJi Jdx (jj^j d^u ^y*13 Sjjj£J1 

£ jiSI Id 4 idl jt* yiHuaj^)£JI <jC jdlj (juAjy <j5L ^S 

dLxxuaJl (jL ^u>>i filial AjJ <jl£ *^$1*11 L>* J 4-U-dII 

* 

lillj ^ IajaC ddj (jl£ La£ 4 dl JJJ j^i V *ADN SI £ja AjjlLa 

jjj' ijii l&£ yis adn _si Ad jji-vj y jiy <iiii]j .dayi 

^a .£* j^)daSI 11 a ^JI^aII jIIaSI jib y» jAj jal£ y aJ dj 4"sLirkJ1 

if 

1 (jA Ac. j^a^va 4Laid 1944 ^lc 4dl^I uj SJlxJ tilSj 

(j-o Ajj^a dlj^)JA]| y S^)^3 4^jal ^Sl JJOJjl Ia^)J^J 4yi£j^) AxaI^ £jA 

* 

Jbu 4 Ix.UQa (jjjdl J .^LuAVI ^ jLd ^aJ Ada^ill ©La yll J 4 ADN _SI 

•(3^ csr^-" a *^-°jj L? J (j t4aa.jjLI J 
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4_L/U»1I ( j ^j^ul£ I^Saj 

^)Sk4j (jL t(Jj^la O^j AIa AH^j^)ial ^)OaaJ 4tiLj£ {j-u-Uajl j& 

Lurfi'k ^jj^iuj (jjljiull I^a ^jji t^jJl ^l*j La^j .ADN II a»uj Aj»^a 

^ * 

AdlSJI tjAil 4^j^ul£ IJjxj (JauIj iA^uofij OjSjII . l-is*. 
AjLuIi £<a <Ja*J t^jn'^ljj jA 4^)iJ ^1 j£j]llaiJj£ <jl£ tAj^lall 

(lJUI Jaj^!JIJ djLijl£ jJaj . (jJ^jl^a jiiJI jjj AjjI i«i51j j^s 

^^a j ^aIA^I l^n\i jrllLujl Ijjla ij^j ^1 AjSlj *ADN —I X Ajuiil 

5? 

1 W t ** il * J -* 1 *M 1 *ir_ 1 i A-laJUjad]lj djAiijJ 4 _iLo£, 

cL&£jl<q t ^jjl^jl jaj j uKli ^ ajljjj Cj* JSfii 

_II A_nj j^oj tils AjjU^J ^gioa^. (jjLstj <xlslj La^C-lj§y JjL-ajoll <jj^ 

J) djjxll Sic- . JL-fl3l ^jlc. Ij£jj o' «^j Jc* Ij)>^s*il 4 ADN 

AaOafil] i ^j^jajjl j] ^aLuloII cliaj |Q JL^gaJ 4^ J^LalS 

I^Ja-a 4^jua Ia^^11 CjLolJ£ jjtugil o' 4A_j3l^>C^H jjuoj^)£JI 

if 

IJlj tlOajI (jSJj 4 AjIja. jIjlLJ ^gJc. ^jla jAiiALui 4Aa*A ja-a A-JLtiJ A^Lqj 

^ 5 

.Lai ^ ISijIa. L>o^° 

IajIjI o*^'oj^ U^J *ojo^' (Jsliii pIUI o^ 

Sli-VI 4£Jn]U^J tOjllijjo^ll Q^ 1 *} O^ tjjj-laJI AjjujLLoj 

^ 5 

I JjO* ADN _ 11 L^J jaJ £Oaj ^ tAiy^aJI J^^ll 

Is^Uajl J^SL J ^1 AjuoiI OjLolJS J /jli3 tiljj£ Lot . Jj 
A^ joill ^Jj Qil^a jj ^2 ^jjKjI j3 Jlill^j^ ^jl jJLu^ 0^1 j NAjO^ 

^j^aj ^Oajj idlSjll CjI j ^3 0^*^'jJ I^J .^Aih-Pa OO^ W 

5= 

LegO j»»jl'l Aj*J ^j-a tilli (jlS .c_fiC-Lja-a L)jJ>^ (J^i ^ 

(jj^l^ 6* ALuaila AjjujLuVI Ajjj^^' jj^aljxil 
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tgjLA Jiuou CjI^- v-bjj ^3 cLulS Ajjxj-oII .L-AC-Ljax 

Jajijj LagJaJjui ^jl i* jj cJ^joA '{iAj ^j-saljL-a (JSbj pi jJaflll 

blS JbaJl j pIaJlII -4n.Aj^b^a /jJxbj A^Uj^k j^pdA AjjbjajS 
pIajJI clilL 1 xgjugaajj j ^ls JA^all I^_j ILa ^labl 

^-LjaaII £jJaj ^aJ J AtJ A a^aIaAI 4-UjuJI JSjui La ILAj (JbaJij 

jjSI bjjL-*a X Ajcbl ilA juoIS £jh ILsIjLx (j jSj jjl AjV C c5^3^^ 

Aillljjj LkJajl j _ ( jiuSLj (JJOJJJ-O Ig jl,& ^1 dlt ^jx A3J) jLSU 

^ 4(jj/lbxlS'l La^DLoj £A Ljajl uSlj Aaq in LaJ3 (jitailb . (jjlSjljS 
ba& 4^I^)J £-x <-Sb 4 X Ajub ^^j^L-adS.1 £~aj 4^* J^ulS 

(JjJaAJ ijLucajSb .^0^x111 I ilA (JjAtJj ^jm.n'VAj L-iLouSi L5 Jc. C_fl3jj 
1 Afllmj £jJaj J1 ^jjjoijIj (J^JA 4 ^>bxj fjbxa ci^ 

(jjjliJi! ^^^jjSjaII (Ja*JI ILaj tX Ajtbl bjLuulS £x Aaal jlxi j Ajjj^aJi 

• ADN —II A-nJ J] ljjS.1 A1 ^Lll jA 

^jjjaul J 4<jL^S b -0 (JS lJL A-aj^jb ^jx CjIjAmi ^)judC. Alj 

dulS dia^ll I La ^ ,l- i3all j Ua. jljj j^all tljA.jljjJI ^ Jjjj oJjI^> 
jicLauJl ^jLouli ^✓-na'li IjSaj .^jUa^jjuJb CjjLo 33 Alilljj^ 

^ :<iUL (j-a Jajaul £jU^ll U^J 4 AuauJalt ^jlS (jjj^ill ILa 
£-x pbxjSH ^3 <Jj^j UJ*^ blxmlSj CajISI 4 dibit ja 

iiL^jSl L_Jall j bakjljj jjfijl ^ AS jb 4 ^joiaSLj 

IjJiSj ^jjajSLj V j ^A V Ajl ^3 ciLuj b) -0 ^bA (jj'iJ .(jjwul jj 

blS La^jSl 4 La^jUl bjSI CjLajlSxj! A irnlik j l^j^oj jAj ^Jl AAnll Ao^aI 

A^ljll Jb 4 b^Lll 4 pVjA i jlbuJl pbjSVt ^Jjj3l ^C- ^IbjuJj^jSlI QA 

oLa .^xa JSJ A^lbk-o Ajj^^. 4 cJ JuA b*nlb la 
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l*L^S jli ciiJj ^JLaaII j^bll CiUlS^I 

UlS 4tilll jSI UaJV £jbj Ixj 4 < jjJSjlj3j ^julS'jj Ix-lVuJ 

jlj C>5 J^ ibJaAJj V <jl Li 11>J alA ADN 11 iml (JjLaJl ^Laall 

dlA jL <1 tilll ^jl .4 jloj 3 jj^Sill <h\jlui ^)xS/1 L t AlaJ 

Aj^laj iba^^lj^jll <jx qAx^ ^LaJjJVIj (Jj tL-J^jlSaillb 4ajJI 

jyujC* 6jS!1 jI ^111 AjIjjII fit ^ ^jb»V ^i]l jilaal! 

^Jc-j ^^Jailll Aj^iaj 4 jJi jj* (JlxC.1 (j -6 AjBlAjxxII <JjjlaJl 4j^}lajl! 4 (Jjjjjx 

tliljbatj ^jjlSll -Xj-iaal 4 ja.j1jjj 1I cbxjSfl j 4-Ua.Sn 

* 

11a JjJaftj 4£j)j (jajl>u ^_ua^)C* 4lu ^jj 11a JS .^AjjLiajS 

^3 4b!>laJI L-ilfi ^3 4aaJI dibjlSJl JS (jSLuJl L-flC>LJ axII (jj^laJI 
11 a ij\ 4^mla > J^a tilll £xj Jjfixx JJC- 11 a . IaLDLS. JS ^3j clgjljj 

4 j^ jl jjj ^ j^)3 cllaJll ^aaAlix <jjj lx 1 ~»qo L-3&1 jJaxIl <jj^bJl 

4 j>i*;1 <Jj^l lg_ix JSI aJ)1 (jSJj 4djjlxjx Igil JiSjxj jlS 4<at^x 

.AxjujL^JI AjjA J^}\ A]mm)1\ 


jjjeaSR 

jlSVl 4uxl*Jl 4 j^jIV'H 4dLi ^ 1 JjIaJ Aj^laJ 

55 

<jx ^jj^Aaax 4 JUaj (jx 4 blS . J^ill <jx ^).W n ^Lui^l" Lc-jjjui 

(jx 4 AjjSuu,ij Aax^ djLilai]| jjSl clijbl ^11 <j^)laj31 lg_j] ."Cjb^pSJI 
Cja^ll ^^3j . l^C-ljjl L_fl!>b^l ^Ic Ajjj^ll clAJaluJl £xj 4jj^lj L-ij^-ta (JS 
^l^All ^l*JI ^LLyi 4^jSill J^xaJl 44■ ilflll 4A-iAljll 4j^)lajll l^jji Ajuoflj 

.^1 ^l£ll fjkl 
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(jl it c Jln^a Ja^jj AjJsull aA^-1 ADN _51 L-itxol 

t> «SJjjB J} plSjjB i±&\ J* ijjill Jl LjSJI o* *^aJI «iUSlSS 

* 

JjIa^JI oaa J l^x^o JljJ \ $iL^ J C(jLudjyi Jj CjLjJJ! 

oaaj .4uaiij JJall ADN —35 (JaJ Aj^tillj .ADN —II Jo A^j^Jall 

* * , 

AjC. Ale jL^I Ajc. I AjtoJj l*}Ac. J&l ^CjUxJu^alt j Aa.jJ Jail JjIaJI 

ja tCalAjjjlSJI ja jULo 3.5 jjLuity] Ajc. ADN II CjLjiSjll 

Aik.Jj lIiL JSjII AjC. Ajl Ji^. J t Jt u^a 46 J A a fen *11 

_ lb LajJ j/ir u ^oVI J3 j t^A^J j ix*aj cCjIaIijK)‘ 3I Ja JjjAa 

LaAic.j cADN_51 aIlgj ^ill JjIJI JjJ?3I ajasuII dljjj La Ajc. .ADN 

Jkxu3l jjc. Ja Ajli ctgj JAjj jll AiAlt J AijlaJI Ajf^lj AjJI /jouaj 
AjjLiAjIxjIjlij AalUx CjV^Lui Jo ^jLa5j VLJ <jl (jl 

AjixJl Ja Aa-jaII dA^j ASJulo AjL Jj J-sajoll u-IC^UsojujI AU*afl u 
J lacVl (J* CAjLu^ J* U U ^ J^.1 A 4A. Jaj .AjLuull j 

V Ajl : aELoIo A_> n: Jj di^-ul 4 J-J Ala Aa£I Jail JujL*jS 3) Ajjujaall 
ADN II t J*aflla c^lx-ad jjl d&Uadjyjt A3 AxJdjall JjSj J (JSxj 

JaJ c^jujLojVI (^JuiaII Jc. t J cAjjJJI (Jjuaa Jc. .AalUx i" J*c. Sac. 

a e * 

S^o J (jj£j ^ill tADN —II tAjoiij ^^jujLujVI cJIS5I J 4 IaI L* v*> 

J5 

.lAa. JjJa ^j3j Ala A^.1 j <jt£* J toA^lj AJaaJ J coA^.1 j 

i Jo Jl 4 AA Lilt 4 ^jj^LaJI (fa^^luball ^Aui^all ^A ADN —31 
*^Ll 1I Ja Ajjjui JSVl ^A I * >ijl ^jjlI (Jl J La JSJ td^A-all t^jLaa-All 

Jillj tlgJ^aC. J AajJoIjII AjJajll oJ Ajl^L-o (JJaIIj toUaJI 

«? 

Laj^C. .JUb ‘ _ '“■y< . ;1 ^jjsj£ 4 a j$Lq _JJC- (Jljj V 

.(iljLV lo^ U#^ tUJjjli 
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j SJM 

^,1 itd*i Qj.li ^ (1829 “ 1744) tiljLoV c. unjib dll^, jxuu 
A^ilS jii.1 (^ill jA . <; _ 5 j]ajll jjjbJI L .kajua ^ijC- jjjjill SJuLujVI 
A-^ ^IsIaI] ^ jA L J£ <jU An , ^i 

(jx IsjUajl . ( l_jj£Ia. Ijjjijl jil £jlj <—ajj* (jl JJfr jA id) 

J,Wij 4£jljJl l^c.jjj J tAjaJI djljjl£JI <J£ j)l Sj^a tdjLoV (jUal 

. jjlaill Ajjiii dj^ 3 j-aSj LiA ^Q» ^ j-uoLou] l*_u j^VI (j-o Ig fc^iar 1 


(_£ja.Vb jl t j)iliu)ljujVl (jJJjSLill (jijlA <iljLcV dLuUjb (jl^. 

^g-ilajll L A^JaII J IaIHI A_dlc. 6^>jJaL^-ro AaujLLoj ^Jtla2 J£joiJ l-ag-iO JJC- 

A Ink'll dJIA ^aIxJI AJaUaj j£jj ^^11 4<iIjLoV (jl£ -1793 f\-C- JjAaJ 

* 

c Wull J (jljjpJI ^Ic. jlliAx fljil L_liajl ^3 iCjljlull Jc 

Jllj . Jjl (J£jolJ Aj3 1 u i-nl > <n*v\l j)£j cJI-^ 0 jAj 4^ a jjlall ^Jajll 
j)C- (JjjJAS iCjljUll j)C A3 j*j jjl£ Lox £-ila]lj (jlIn’ll 4AjjjJal^d 
Sj£a J| (Jj^ajj Ij£a j tCibljaaJIJ djtjUj]| (jjj ^jillj 4 AjLoq]| j 4 JjLuII 


.jjkHI (j-OJ (jjl^il O^J 

jU!)U I4(1832 ~ 1769) ajj3j£ — £jj^ 

^ e * t~ 

<ju«al nVlAl (jl£ . j.iln'l jll l qViaSI (^3 I jljjjjl LiJajI jA <jl£j 

I JXJjuuI (jl«illl) O-A^OJ A^.laJ JjX J .lIiIj 

c f " 

ijljj^J AjIA jlc. jjj^J (jl c— iaj (^Ul Jfl ll^ll Aj| Jj (LcjJ 

AjIaJjjaaII ^Un* 11 (jia*J AjujI jJ (jx la!>Uajl jpjLajjx ^3 (juujl) (jj^ JJ» x 

4 jj* > ^ill ^uJaliil I^J (Jxl£Jl (J£j^ II (Jc. jjj*_ll c_fijjall ^LuU .o jjat^all 
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• 1996 ^jLaillc. 4(j*iJjlj 



11a A*_j . aJIc. A3Aj Aj&Jia, ASb^aj A3 <jl£ AA3 ! AJ 1 jj^aj dllA ills 

(JfLlj ^^^joiJjLJI ^a^ail A_ia j] jjaJ! d lUjlill AjujI jAj Ajj2j£, i^ladll 
dll jjau Aja. j djljlalabol] ^Al 

jlijc-U Jj ^aVI (J-*) d_l9 jJl j j^q djljlaluudl Ajcllla 

Aj]J Ajjj 1]L> .(lg_La elAa! ^A A-iajljjaJI ASflall (jl 

elite, jxAj t Lj jA teljH djjlj£ eljAa ^^ic. A$ Jjj dl)A Jjli 

ss 

AjAa (( _j>q a^jAll A J*-*J dAjAa lc.|^j| JjlLJU Ail I .A-jjLlII j All jjaJI 

.JlUll 

oAA <1 A-inuIlj Jiij A_ii9j£ djUaa^La ^unflOJ dljLa^ ^*15 

(Jj^j jjlau ^^lc- Li^l IjljLalauJI A xjjla tdjljjxjll 

,A_iajljjaJI jljA^I AlAu-al ^ic- i^jlc (JfLl JJ tg-i* (jAaxjJl 

oj3j AsUa jx La J£j AjjIaJj dljLaV 0^)51 AjjSjS lAA 

* * 

(jjUal^flll <jJXal*Jl AaJ dial <jjAj (Jj <)Aa I jJuLo Ajj3j£ ^jl£ . La$^l*uj 

Ajl±a (^a)I dl^LaV AA3 ^dal IaSAj . el9^]l di)A ^3 I^IAjSI ^££VI 

55 ^ 

Axl*Jl ill AC-lJjjyail ^^lc< ^JJJUlJSLJ (^jl^ tlllSjJl di)A V J)g *% AJ I^JSS 

ijLa iltjlill A*ir w Jja. Ac.jLi <1 (j£j ^Jj t^Allc.^! dljaila a j 
^jli JaaJl (j-uiaJ . jinda aJjIc. ^j-q ^)jljA dll »■■* lj^)3ja. tAjo3j£ 

altalll AijAa ^ VLia^ <1 LJualiU i a jilt I dllc-l AjIIjII Ajjjf-aaJI 

5? * * 

41alill <JtJaHall ^tjjJaj ^jxia Ic-jLi <xjoiIj (.“umj 
t^aj ^cJjtlll ^ > nl la ^j dljLaV (Jail JiA3 ! Ai^A AS ^jl£ AjjSjS 

(ja <lljLft]l oAcl lii^ll t^JCkilia lAAj 

^gjl UjSl aJ ^jjaSjJ tdljLaV d-LoUjU jjla (JjjjUII Ale- ^ill La 
^*lc< Jja :^JjLalc. jdL dlaJ JJ-id ^aJJ <Aj A^ullj ? J jWill Aj^Iaj 
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. kji i j\\ ^LJ! j 4 A-iaJI ojLail Ajj t_nla A -aa, ^A j 4 (J 1 _a£JI 

131 4A_Jl*JI jLauoiVl $jJ JSti Ailj3^ A-louIIj i^lSabll 13 a 

I3Aj i jj£li j3£l aL^L Jaa JI Joa qa Jjiaj ^p]l Jaj 

dsl j^iaill J /'AouuSJI <j^ajlx-aaJI bjJjjp" 4 Aaa 1 c dJjlixJ tAjAjgqj La 

tgjJji oSLi (jljjill ijfA 4rJ. A ^A .^aa JJC- <il]3 (jl (JLmj LajlJjj] AiOUl 

* 

. Jj3 uj-^ 1 bljja -^j3 V 


ADN —H SjxjaI! ^ajl^aiJI (jl ‘ADN —II AxL 

_)l .Jjill djj-oj l^jli ADN _II jrjLi* u-ujouSI <^1 tilfc Lai iJSnj 

o *a ^^aju Laj c.luull CjLj *Germen ^IjaII ojc-^j La jA ADN 

_11 . j^all <^-ija £-« ^311 *^aJI ‘Soma ^jjoJI jA AiaJI diljjl£il 

-jS liljLaV <jl£ .Cjj-aJ ^HJI 4 ^>aJ ^Jl Joa qa (jSnj idjj-aJ ^ 4 ADN 
^Jl*Jl 4 t UrtlJ ^311 (jJjjlj !3Laj !^Ujj> Uaa ^1 4^ri>ll Ail jj (jjaj^l 

jj£I C> Aj^laj S^jI aJI 


(1882 - 1809) <jjjjb JjU 

.liStillj ^A j^iajll <jC Ajj^laj ?Aajla ^)Jj JU !3La .V LxJaS 

l ah A* I31 aJ ^j 4iil^LaV L-Ia^C* (jjual iljlA^J 4 ^Ja£I 

AjjuU^aII CjU^all AjI^j jl itii^LaV La£ 4<jjj^lj .Vfll&l ?LaiLuil jc> 

dujj^U .&&) Ail . jjKMI ^jJJjujLjaVl (joLalxil bl£ Jajojjll £-a ^Jibll j 

^UkuaVl ibjjjLoilj LjsLja] iLalc iill3 Jl c_iLjal Aj£]j 4^utxl) 
^jlic. ^^Ic- (jjL-aaJ (jj31l *VjA .(Jli La£ oj^La jjSVl ^4In>Wl AyjilnlU 
^jA JjJaSl (J5khrtj bjlj'yi JjLII Cj* J^-^l 

4 m (<JjL» u«n) ^jLua Jlijjl ^jjaLiI ^)j£1 Jaa 
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1 Jojuj jl! Lxlslj (^J^JaSi ^LuA jl ^_)LoLsj 6^xgjl^Jt (jj^]l £VjA 
f .UUi..^l J| JjSj Lex ua!\ Jc, glajaxxaVl ^JJ . dil.n>ll <Jl£ul ^ Uaa> 
L-i,ka?k to^A pliLu-saVI jl (jo (Jj3 ^ .^IjaII AJ^aII 

a£jj ^ii • (jaijollx j>x AJjta (jx lUj^ixj t ,J J3 dijl£ *(j^jj^ 

(jjjjlj jt jc-Jai jll <jx3 jxi (jx (jSj 1 aq x . jiAx ClxxUjI Jli lx£ tdlii 

* * 

.1 xjho iL^j <jt£ 

Jjjxj ^jSa A_j.l] j t jjSj Ajj Jl^.1 jit (jjj^l.} 

L L—)IM NkiiA ^Lo t jl jj^JI ^lc ^3 (j^ A ^ , AjO^jjojx AiLajJ 

LaJj .^11*11 Beagl <J*^® ^^lo aJ^jII AjjjjUxj a^L*. jaLuj 

j)X lx£ LjIjUuxXxII ^Jo j)X OJX djl*JjXX (0 JAxIbC (jjfcljJj (JjV*^ Jj 

Cjbuxau o Jjg xxll AxjljdaJI clA*-xao]l) A-mall Lisl 

(jSx*ij JjV ^j (j;iAl jJ jO^jj (jjjx Ajla£ .^jjaJI (_3^ jjJJI 

Jj3 JjIjjj Aj£J j il^-Lo ^Ifr jli ?Ajjl£J£jVI Axjaj^ll £x VAa* jjj 
( jAxjj t Ajx?k.j ojlLWat Aio A3j tjl£iVl .\?» xxa ^^Jo ^ n^at 

.Aax^ij pjlS Aj£Jj Jujj ^ix-aj L—L^uaij JAA A&l ‘(JJ^^J 

j\ 1 1 ^ xja&j Aj^Iaill (jo (J&Lmx (JfLuU £3 Ia (c-jl_Ludll Ajjx^aLsLx 

(JaLux JSjuLj (jliul£jj c_i jjoj U^jl iSj^ij .Ajj^laj J1 a (jo Llj^3j 

(jo Ll^ l. n^j ^jlSj tljj j^JLxjjl I^SAj ..Ix^aJI (jl^-^.ljjj 

JlaLfijl jtil (jx jA^j-j (jtxjxj'^H ♦ jLudj^l 

jjj£ill 


aL^L CjULouj Jinii ^^aaxxJ jl£ 4 jjuLiiluLa j.jii> jj - ^ a (jo ^jUx ^ jj 

(Kkji«ll -r j21' Je-J 
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^j L t ±uL\U j)Jjjlj (j] ^ 

(jiais c^r j^lqI£ AxaIa j>A (JjSjj i La -i^V AjAjaII ^>a jjj La^jc. .AjLJjj 

* * t t 

I-IAj Ifc-AA 4 ojAjaj UjJIxaj I jjg *aa AjLj ifjk> j\ <3lS j>A c^IUa 

* 

Aa.1^ ^jujJ l^jli CjVI-iaJlj diLkiliJ! jf«l£ ^ . Ljajl (jJ] 

(j^AJ V (jj^jljl I^AJ j)A »(jjC' cililjlj cVjA Aa*l*-^Aj 

- 1822) Ailjjll (j tjj.ii^l IjL <J ‘uJjj'-i j iA & Jj*-J l) VI *1 
l_jj£ Lalj 1 1865 j»lfr ^Jl Aijjtj J^xj (JjAj_jx ‘ _ (jl ( x-o ((1884 

itilSil l iuuglj ^1 V] lil V *1871 — 1858 Sj^ill ^ Vt<ois jjjjjlj 

jJjll ^IxJl lift i—lUc ^ja jAj (^LS l£ 4> dljlc- AjJ^aj U^ 

.AjIjjII jA ^ill <■ ■ n>*Jl £jl^>JI 

A-JljjH jJ_P 

t(Jj-ljjA J^XJ^C- t^^jun'l L-1 AIj 11 lOA AxiaxA jl ^JlaJl (JS 

JjL jlna'l (jl t l'>^ Aj^)iaxJI cVjl-ill j)>$J cAjAjAa, ^ tjjlS (^ill 

jjli ^iL-aVI £a jtia*sVI (jLAaJI J Ia-LiC- .4^ jVill L-ial^)Jj 

(Ja^JI j^a jjUlaJI a^A (ja*$J La^jc.j .cl^L^a (jj£j t$J£ (JjVI jjLA^ 

^LjjI AjlvIj (jU — 1$J£ I i] ^^A j _ 11.>>* J 1 g, *>» ,1 JjVl 

qa (JjAjja ^cJJOml . ^aJVI cl^A I^Sa S.i1^a 3I jjl^iaJI 

t jjJniJ ^)lL-al A^jjjAll Ajj^alaJI <Ja^j JjVI (jLiia. U^ 

j—g-laJ —11 jA Jaa2 jj^lll I^A j)|^ ^)iL-aVl LftJ 

j)D l^ljjl j/yj)ijlA jU dilj .C-jL-a^yi clil 

cdjVLa^^l AxjjI JjSj Iaa il^jJaxJ ,WTi a t tfrjJaxJ 

^jxa t^jLuJl jAj i yu^i\ (jl LaJ I^JIj]I (^AJjjjjall ialn*s a11 £ja ^cjJojj La£ 
S^)AjII JaA2 . c I(jjSjjuj S^I^aII ^l-^jVI Ajl^Ij (jli j Aic 
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jlU .*\ 4j*.jJj^all Aj^IaII lilLoj 

. j>>Ai — jL-^l 6 c_jSIjj1I <jx ^1ill JjaJI uM> (jj-3 



La$j£Jj AjJl) LafrjjjC. (jj A (jaJ 13] lg~ui&j AfiJ^kllj 

^jjJC. jjSlu J^jV I (j* ia*a £JjM (j]j ‘(jjjl — ^ A^cLU^ai. JvLaaj 

.VISjjll jjjJI" <jJc- J^u n 3olill jjjJI" A^X^aa> jS? -*l5jj 

.AajU jjjC. Lu^ (jjSojyi clijj jjJC. jjjjbll ^jlS 13] tJjlialU 

— (JjJ J^au CfcL*/^ ^ J® 

_ UJ^ CjLalxuJajVl I^jfLax ^jC *iillj ^j-a IjLjcI tAl>LuJI ^3 


JnlU jmuoSLj tAiljjJI ^Jxl C..u>uril ^jB cJjIjjaI l-jjIajJI o3a 

_II i^ja Aic-U Saa aLnoLjj 4K»abaH Cil4^1 t\\ UJJaXrj iA-lo (J^ >*n 

44jjU 3]| jli t4^JlLo 4-tJajj (jl'nlA ^xTlN'l La^jc. .AON 

La£ I3 a £_LL (j-ft (_£^p.Vlj S-^l U -6 lAl^aJ i^jjSEu 

(j* £jtu J£ .4.tt inall jtIjjSM *ADN —® £j3l J^liJ tUfllml 

^a]I jA Aa£d IgUA £U\j t A ■ ^jl ■ ^ja Aor-1 ,>.a aXuAui (Jaxj 
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j)x j\ l_jVI j)x Ijjl^. ^Ij^) Al^iVI Ale. Jlallj ^Jajj Ajxil 

L_ijjuo CjUVI oAA (jU 4 ojjAj A^jill lAA jJISjj IxAlc. j)£jj .^Sfl 

&AA . lA^ (JjIjllq j)x lg£.^Al (j^£j ADN 4(Jaa. A*j ^taa. tiA^A SaIjx 
. cAjVlx*AV! t>-jlxd^j JaS3 l^Ui jl^L (jjf^Jnj 

. lIAxIxjJaj^U AjjJoIj^II ^Ju-sail (JjJaii laal lAA <J£ 4i^*x jixj 
CJjl^JJ Aij£A AC. I jil ^jJa^J 4^_jl*JI j)x ^jSA ^ AjI j^II ^lc jAjlj Ia£a j 
£x . (JjAjjx <A11a a£I lx£ t lIjV lxaa.V 1 L_iLui^. £x Jajujaj4 iljl j > >»la^Il £x 
^)juU ^aJ 11865 ^alc* ^ ^ JjV! Aa^Jal^x (JjAjjx ^ili IxAixi (Alii 

4Ajuj QAfc^ix^ jUaall ^xVI .^alxaAl aIIxC-I A^.1 jau ^3 4Aala£ 

t^CjljUll ^Ij^jlj (3i*JJ lxa9 l* jj.,1^ ^A\ l^julij AjXjlJl 6^>xlxx]l) 

^jASj JjI <AUa (jjfbujj . jLoC-VI j)a*J AaJj ^?AaJ aIxC- JJ ^a^. 

(ji I a] Jjill (j£xj <■. jft: l-jj^Ia. I Ail£ Lo j^Aail .^jjjajA aILi 

jSill "?Ujlx^lj VallliV SAJA^ ijlSal VI V j^JI 

.Ia*. AjA^jJI lAA (jjSLj LqA le. AjA^jJI V ^LxjVI 

ja£l (jj£a ^LjjxVl jl 4Ai3lj]| CjUIA- buollj t^^JxxJI 

V Aali tAaljji] Aajaxjall aJLuj^II Jxaj ADN II (jl£ IaI AjV 4IAa&xJ 

4-ILujj (jl i] 4ADN II lAA jjx A^.lj L-flC.1 jJax (jj^l^. ^ic. l^.lx^j 

Ajja^x (jj£j t^lc- ajjIujIS 4ADN _ II AjjaSxll 4 AjI jjll 

46 (_gi Ajja^x (jLuijiU AjjI^jjJI 5JLx^)ll (jli Ia£aj .A^ilkx CjIaI^x 

«s !tf fi * 

AakjAjx]l Llibj^laJl dAA .ADN _ II j)-« l^.jAj>x 46 IaI 4 IaL>x 

IxS t^xj^jj 4^11 Jjll JjjuoI Ajjl^xll tdjl Ala.xll ftAAj 4ADN II 

.£i\ iat u^lb 4 Ilalujl 
«• * • 
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(j a Uu Ai jiaA ADN II 4 A ^Jl)Ic aJ uj!j£ JSS 

^juoLo Aj|j .Iaj jA 4 ADN 4L_j1jS J£ <j]i t £Hi ^ja jS£l . CjLlijjjJI 
.^LtJajj Cjl^LuaJ IfrjJaau (jC aJj.i^4a (Jjj-^ 9 ^ic ^ jj^j Aj] . djLnj Jl 

CAiiaJl Jj JaA3 AjuI ujljjl jJI (J>«m 1$j 3 £0 jj cJj^ftll ft-^A 

* # * 

s— ala. 1$ aJoxj 4c1Ajjja1I (jA I JAa^A 1.11c. lij (Ja^j ^.xj^ J£ .(cAjjja]!) 
^ILq ^jiij cJjLujj (Ja^jV CjIxAjoj 1$ ilaxj ^jc aJj*^o4a 4ja.V! 

.Introns CjUjjijVl 4C_ijt*JI AjlL ^-ajuoj ^j]|j cpLlaaJI Cl)lajL-<a]l 


AjujVl cjja.Vlj 4 AjujVI CjIJ jujKyJI £a 4£jlallj L-jjjfLo I^A JS 
^I^ojujLj Ajjj£a 4 Aja. jJ jjull A nfjxAl <jl <Jjail jj£kAJ jL-a^Lj .AGCT 

Jjjk-ta2 ^ j AJux-o L-uS (jA A^Jala tgjlj 4L — * AjujI l>° 4j-^A 

.(jjil Jj J^4Vi JS tij 4 ADN l£ 4 C5 jadaJI jJASjJI ^jc. .Ailjj 

jjI£1s jaV I (3^y LxAi*i . (^j^jjjaA) ^tjauJI jl$%^ jA L-jLaJiyi 
LcJtiCj ,aJaI£ <jj£j L r J l-^ (jC- AauuiJ (jli 4.1 j 9 J& 4(^j ; ila. 


oJ>j4a1I CjI 4 will j A^.jJs jxJI djla4>rf'ill ^cjouj 4^.jada. ja v AI (jUTn 

■fi 

(jA Aa.AJ4]I A^j^JaII CjLa-4j-£i!l {ja ujIjSJI jlxJ li] • (Jj-taAld J£uuU 

AJLuJJJ 4 Jj^a. L_jIjS (JSaljja ^i\ QA A^ajU]) S-I^SaII Cjl.>4.^r>ll J 4 L_jVI 

(jA (jj£jj L-fljjjj A A^a\ 1 (jli 4C_jLajYI »^(jjl* 4 11 js-a) 

(Jjc^aS (j£ 4 lla-A (J£ .^JalL (Ja^U ^jll all'll aJjIaa (jjSi ^ 4 -1-la 

j? ^ 

|j] .^Vij cjVi ^L-aVI Q **> 

46jjj^ (JjLujj -la.j3 Ajl Laj ?6^a. 4jj^a. .1^9 4dJbAa. aJLujj LbjJ 


{ja I JilC AJ j-uj ^jUlaJI CjIaLa jJajl a jj4 >.^>11 JjJjja Aj*J ^jli 


. Cjllu j Jill A-lajuil jj daao ji (Jjjla diS j] ^iuC-l l^J 
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.Sjjj£ jjdJ lAa. 1 Vfl» La ILaj jla^fljuaSI JAC- jIajLoj tCLl^-all 

Axj t^ jjLa (jli t ^i\ <jx iL-sVl (j* c-la. ILJ AAV 

AAi c.n^k j 4 ADN —II <j-a (LflLj) tliljja£ (jVaIjjj tLog-SjLLj 

* 

ADN —11 (j-o liL3 di3 ^]| ^ jm Lag. La (J£ I La i" )1 j» n^ll ^jj 

jrljjVl cJ^ ajc. S^AUall oLa .^»VI 4>j s-^I L>* t^(JjLjdj I LI) 

.La A^)il 4;* U^ll 


AA^e £-IjL (J£ 1 AClLax Cj* l*^A (jj^TlJ > >1 ADN (J£ 

A_ilVI oLa ^As ttdJL ^a .^VI c> A^aAli s-ljpJj tLjJ^I L>^ c-l^^l 

. C. AjS]I UjI*v QJ^a ^cjujj f-1 L>-v 1 jj f-1 U^l 4 JLjI ja. JjL-aaJ 11 Vi^ Si jlna'l 
QA <jj£-a Ig jgiflj ^A idjljj^k (j-a L-filj^a tillL (J£ J VI <». i^J Ail Lj 

Ku>i11j l^il^a AaA <jl l^jlc- ^Lll cAjI^LII cljl^ULa Aa. j5 Ail tiiljL 

# . 

A»ijJ)aJI CL^ic-liull oLa J^LL tLuaAJLa (JjojIs dllLlj . Qj£j <jl <. t V%j iL^ 
^ SjL A^J tcliSjJ dl2j (j-a q\ idJjLuAlIj J^LlI ^3 A fu^a'I 

I La j jiLbuj . l flfc AjjIj^SI ^Lo:^)]l jjli aJL»JI oLa ^ . j^Iuji]| ^jlS-all 

4A^)i]| ^jjLlLa jl cAilikja lgi£ Al^iVI (JJ& lAumLi ^jill 4 Ail ^-lj 

^^^IjjjJl ^^joll IjAx-ax (JLaJ !Laj .A-L^aj^'L l$J (jj£j » L j n C>V 1 (jlsuu 
^g-l£" .(jJuLaa-a IAjI <j1ijfL v Ajuiij j 3 ^jl ^lj C^LII 

yj£j J ^ >il> ^l c-Ua^.lj tdjilj^*L]l L)^Jj •" jfllLik a ^g K i^L^al 

ojC.^n La aJLJI oLa . Ui£ 4 JLoj^)]1 ALliaC- LLia.1 

iSAiia. Ajc.^3j Laj]j JbAa. jja SjVjj cJLujV ^Ia jj*L ^1 t5^ila 

s? 

.^jA^. ^^3>J l^)Aljj 


,LuL^) 3 — (jAi^jL .jLuA'j/l t. j ^9 ^uj _l-iSk ^»Ia 
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jjill ^ ^.lil^Ji Jl i(J jlwJI <A\jSy I l^A 

* 

_jjit j jUjaL l^iLijSI 3 jIc-] j c-jjUIj 141*^ jl£ J* 

# * c 

di3j JC>l^a] liola LgjJ ^»JjV jjI£j O^H 

jjilllt t^A .(JaVI Aic. Ai^jx-o JJC. A *«ou^A. SLx 2 j^>JJ 4 jikl Jj 

_ ^£uitj.irJ tCjl jjjuj S^c- -1*j .S^ais aLcu-ul 

1 jj ^T.AjalJ J 1<Lc. ^uU La jil£j 4 (Jj3 JjjJ j]l 4 (JiJ! AjL) j 

4X Aju^j <jLill ^Ll^^Lj Lie- LiLix-al __ "aJ ■.^ itr- l._ j 

.AJ^j,ii4 l: AjijujV jl 

4^*1 dll^ixi! L-jljjalV^J ^LiLoll 4<Ij1^)4la]i L_iLuuSj 

sf 

Iji^Aj 4(jJj^ta V J V 4 A 4 julj£j 4 > n>tu>ll liiA . j-Iaill Ijj 

J ;\jjj^jJa ^aJj 4^jl^j A_LujJ^a 11 djl fl ^aJ 

Jj 4 Aijl ^xJI 3 JjJj 4<jjii*j]l JC' V l*j] . Cj|^)4lall 

(jj—Li-ijc- (jx 3 jjJa. cl^Ic. 4sjua^ jl^al t- <14. 

^ja LivUajlj . IjA. A^oLa ^jj£j Lo^JC- lol^jl ^ASU Ljaji <j£]j 4Atti4 )n 

^a.A> s~*JJ jHiu cJb^xjj ) ^jt-nlaJl ^LaixwaV^ (jli 4djA Ajjl aAgJI A*_uJ 
Aj^Iaj ^£> JU: L_i^x*j a JA j . A-u^LLg _J&'1 1 j ^LjaIj 

Aj^)laj ^jjj *- lA \u^>:^ 4a.\j.V\31 4jjj^ aluJUnU 

A_a^.j£ Lo 1 LiA j tcUK^yi _ a^)ila]l ^LojJajVI O^J tAjjjjjl«lll (jojj jillj 

A 4 \t ^A\ ;^]L*JI ^Ij^Llahl AitJu^aj ^j^-o tilLv jli^uJI 

L£ — S^ilLu 5ajUkill CjI jjijJi J djl^aiaJI ^j4j ADN _li ^ajjjJ 

A-LujLLgJ 4 ADN II ^cjoij ^Lil ^aJJ AiiAC' Ajjj^^ '<-ubjlc- l^jj - UflLJ 

Sf 

LaS cAjjiiaj SjJXj-o 4 . >» jl * 11 Cjjl^aJI aJA jjS) L<vT'& ^ ■ aja31 jp l£j] l 
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jl ^Ula^aVI 1$a-liW jdjjl J^joU ^11 JjSU Igili i IjflLul 

.fJM (Jc. Sjja JiSlj JaI jA Lc V] Iglo jauaj V lIuaj 


<U^jJjjj "S jS 4ul£J 

^ ♦ <L 

:l*Sl j 4 jj^ijj3 4_ajo) 1 t^LJl i, utla L. ftitij^l t JjoiC. £juAjII (jji&]l ^ 
A-L^aaS jAjj (jl jja J£» : c_jj^ j . LlAa (j* 4j a_jaJI Cjlijl£JI 
JuSU]| tillj (jn^yj . «$La!I (jrfVil t/r\ lg_lo JS ^ J^aj Ajj-1A CjI-Ia^I 
Ljajl Aj^lj l^jc. ^^aJI (jjl^JI s.iaj Jc- 

ADN —II I^-IaIjli cJ^ J <—(j^j jjs ^jSf 

tilvLuil (j£ IjJ^x iljjl .AjIjVI AjU^^A <^11 j djLijJl jl (j! jjaAI 

IaUL^jjj ^Aiaj (^jLudjj (jjl^I A-Ja _jLiLq Ajo (jN^jJa 3 Jja^*II ADN —II 

.^Aillj (^JajVl (jJJ AjbuuJl (j^ ^)j£l aJ jL J^a bj-ll (jl£J 4<—fljlaJ li^)ia 
(jjl£Jl (j£ -iJj3 SjIc-L ^tAjuaJ JrfKlI Inl-nA a!\ jSLujJ A_i1a (JS 

.SLaI] aIL-a^H Ajj c ^ x*lu^)j ^jgjLuil I^Aj . ^aJ! 

_ ^a^jIaII Italic-j Ajkll (jjj .AaII Ajj $.LuiC. ^ic. A jIa (j£ (Jl a *jU 

A-J^f j 3 jLg ^ ^ Win 3^ii_*-a Aj^jJaC- 4^lc- (J^un 4dl jjj 

^a aiA .(LJMjjJujJI j) Loj^jjjjJI cs^ tAljUju iA j^aj Albumine 

doa .Ribosomes CjL^jjjjIIj Mithochondries CjbjjJijjSjai^i tillo 

* 

CjLSjLuuII 6^A ^In«Jjc A-ifiA JljpV isy^ U^M-J IfrjJaaJ £-0 ^aj!j li>LaJl 
.^cjj... JjJaC. jjjuij (jjj .Aa-uijI AjjjIaJI 

^a iA cdloj .Sjil] jLaj j3 AjIaU ^jLaj S^& aajj AjI Ldx 

s? 

.gAuull (jx IaJ( ja*^ JaA3 <ilLu (j^Ij ^AjIa jLiLo AjL® 


Ua jiJjull jSTn^a ^ udaJl jllual 1901 ” 1 821 ) ‘-^Ij^JJ 

. liljLuuu! ^-oJajjl L_jjAll JjIs ^ tAjjjNII 
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(J-alc* Jaaj ^jII <^A Lu)LaJl Slji AjI Aj ^ 4^jLa^jj ^£1 

*Ia .UjplSjJ A j'v'l <^11 <^A Slji3( lit jj'^ll clijjjall 

A_i]jSn dJa^II ^_gA ^iS! 4 Gene Aj^^o a-o!£ S^q 

j^- 

(JaD ^ 4^jSLcl AjjjIaII CjLuIjjSI ^Jjjjj ^ >aH j^lau .cLijjjjI] 
j|) ujUxAa^IIj due.J Ai^c A-j^la S CjLu^aC. U^L^^jjaj 4dl^ill 

4 t iwiLi Ij&A j ,^ljL>laJI ^jjJaakJ ^.ljj( (jljStj (jjij J JLoj AjI 

J^juU d-lijar Urf-iSI a^A Ja! jJJ JSJ IAjL-aaI ^ 4CjU*-U-al! oAA ^^Ic. 

l^jUSjLuj o^aLuIa j£l I^iaa j^JJ jrljj^l &^A *jrljjl 

$ljul 4 JjjjIa Jaaul /jjxjuofl J] AjIa Lq^jc. jjIaJI jpl£dSI eUSI 
AjJaj jj Spermatzoide AjjSi AiLj i aIIaju Lo-iic. 4^1^11 jjI£j]I 

jrljj) ^Jl Jju-<aflju CjULl^I! (jl JaA^yL .^tlj .. ,Ai>^ AjJooj ^UaC-^ 
Jl jiaj L<j Djj .L-jL-aaVI C-lil ^fcinn '■$ V^'j 4^j.iUJl jjl£l]l $.ljjl 
^A CjLiuj^gJI <jl ^j-uij Ajli ^jbuoVlj (_uaa9jJI ^jya JjJ>yiJ ^IjjSI jO^a^SI 

.(Sjj^ All AjjIjj]! otj^cJl) cLiIjj^aII aJLqUJI 

W^jSI Aj^jII CLiliLouSV I dJA dixC-J 
^utA II oLujjI j 4 Jajj V Ai£]j ^Aj c-flllj Lq AoaJI CjUjIUI c. 
^ Laa 4^^* jA Cftc- 4^Somatique b Ajui> Ai*-aSI AA*j ) Sorao 
. Germen -iIj^JI ^xujojj _jaV Jja Aj^Jj 4 SI jill JaIj Ll>IaSI l-Js 

AjI 4dJ^^)jjuJ . 4 ^ *nt.<o IjA JS1 c 

IjA .ADN _ SI ^dJ 1 ^ 3 Aic-LxJnx AliaiLui jA ^iSl 4 ^JULutall 

(_£jaV I 4_jjIaj Ig jJaau CjI JjjjKjiII CiLjlaaj ADN _SI 

. Liu! jl L a *a > Soma j oj^I AlaLuu chromos 
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,4il JJ II U£ <1*31 ...ATGC ...AGC 

. CjIjJJa]I IgJLo djUo jl l^ijAl J>IXJ djlxjljj 

Lo£ l— 1 iljjt n oil jIaLq! ^Ic- IJlia AajJsjLg jj£j CjIjjj-g]| jU I JiSAj 
£- da jJ <^1*. 4A_£j c_jjIajj 4 la ^jjaxj jjjJSll! jjjjl jjll 

jjAjll ^jJl Alai ^aJJ Lg I^Aj .djUaUx-aJl pi jaI (jja*J dj|j jj-aa 

.^ijJajjlIj <2-ill (j* -Ijja £a ^ilall j . 1 g1 aI£j ujIaj uaII .lajIjA £jk«bjj 


f Li4j£JI jLuaUI 

(j& Ijjaa Ic j2 ^g-aJI (jjliHJ AjjLiaj£JI 4jojIjJI ujjjjC,! 4(Jjjia C_l2 j] 

88 , •* 

4 lj Ja (jjjjJ jfUj JUSaj *^l 4 (jAaL-adA.l£ lg.ll] jlajj 4 Laj]j ; i2I 

CjLjj ja (jl jLijc-Li ojaaa jJjj AuajIjjJI £.Liaj£J 1 o^A djjl£ . Ljjoujj ji 
dlljjjrJl A£iLcu (j£j Lg cMIia'i IgJV 4 1.1 a diil£ e^A ^^-aJI <jjl£JI 

lLsIjj 3> (jl 4 till j ^ic- (JjJaaVI (jIAjJI ®^3I :lS>VI 

3? 3? 

(j-G jj-iSi, JJtC (j-G LJlc 4 Jj£*q Igjj .1,1 a o Vi* a clul£ o La AjaJI CjLH£JI 
^Ic, IgJ AjjLlgj£1I AjuaaJI ^juj j Jajjj Vj o vi» * Ig'mj 4jjjjill1 dsljj 

4^L£ jJ l kuj^J j)l£ lIiSjI! 4^11 j ^ I a ..Va*.A ^A Lg SAjuJ Aijj A 

djIjijjjJI :"4 jaJI jljJ" (JA ^1 jjl AjLL) jjLlGJ ^aJj UjJAA AjjLlgjSJI 

(^1) CjlAimojlallj ^jajaII ^A <^JI) djljnl'l 4^djl J-gaa 

(jjajAA.1l cClbjlluJI Liajl jjjjaj 1jjl£j • pUaC.1 IgjSLaJ 

.£cll ... AjluJ^ i 

Al jJI L_uSj4J 4 j;aa]| ^ jlAj 4 1828 ^Ic- 4 4^113 

g-dTi AjajIjjJI c,1jgj^ 1I J ^lc- j>Ajj Lgjj ajL jliac^U lc.j Iaa 4Uree 


^jUI .u ^jjl£ ^ya ^ CjIjjj CjU jj^jjill ^ 3" jA CjCflOtllC j»jn> 11 
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Ujjuj (jfcj £^A ! 1^Jpl (j£j A-1^JI 6 ^a 11 (jlj 4gllA.£ll ^j 

(JjSLo (Jjl^l! (jl Ijj3& 3^1! (j£- (jj-ij^UI .AlJl llA 

dlij dljl£ ^pJI iA-l^Jl J)I_^aHj (Jja c"AjjIc." 3ja (JA 

_ *Lk-aLk. *Ijaj£ S^)S3 (Jj^. o^^a-AAA j^aVI <1n&jj .oLiaJI *ijjj AjaAVI 

jli ^jJaJlj .(Biochimie oliAj^jidi) AjjjsJI ^Lyu£JI 4 C 5 ^J 1 (jjl£JI ^LauS 

(JSLuU J^K (JIaC«I L_jtacl ^9 4 Li 2 k. jjjjall Ai^Ul dlljjJalll 

AiJa J <jjj| j J £a AjjasJI Z LajSHI (jla*J ^g-Luu L-i jjuj 4 ^-aLa. 

^l^JI 4 iLouSVl .( 3 j£uoJt 4, U^ll <litj^ll Aj^SLjJI 

Scorbut *Ij> jLo ^pal^xV^ ^ja AjU^I) ^aLk JfLlj 41 / A uaI jj413 


.AjjaaIa cl \\i\ lilj £a Ig.jSUj_ 


^U1 fJ l*Jl AjiS 4 dll uua' 1 ^ 4jikVt ^ 

jJja tills* c_jLiljl (jlaSj 4 1 ajIuJ Ajjj^sJ! jl jjJ *I^)aI 

4A-UJ^aJI Lia*^] jjJI S^aC-I A^.Ij 4 < ^a1*JI o.1>a ^ jAj Liakjljjull IitlJ 

^JOJj£ Jl aj^j jUjuiVJ *VjA <jj Jj . Jjjj 0 jjla. I^jIa Ixj JUj 
SijLjjVI ^lij .^jjjjIj ^ Ajxjuj 

c^i.wML .c_j .e_j illujVi 4 tilljn^ U^jl^J ^ jLSJI 


^ ^il! Lai .Aj>xull IxjJa ja U>j "AjL^J! Urk^lj^iir ^jc l iUVuJj 


A_1*_w 3 A£^)JLA ^IxJl V ^j^A tilla. £A Aj^lfiAllj 4^1 jxJ jUj^l c> 

A_i*-oLaJI (j^Ail (^a (3°^^ J a!1 Aa^Ia li]lc>j 


IjAjja Alt jSllj J hJc. 4 ^jja dIa!^! Ig-J ^jlll AjjI^JI 

Llajl ^Doai llAj .1 jjL Ic.Jua jl lljlj V UJ^ u' 

^Iqjj iL Liija iaUlaII j diLou-u^All 3 l>° 

.oJjlaJI dsULlai!l c 4 ^JJ J] 1 fr&Jj 4 Jl£. 3j*V 
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4Ajjj^2k.jj£UI J j<a£]li 4 ADN _51 J Jf£ 

4dUaJ1 lJ 5 ilia>iiij3 J 4 lit tSjiiSJI CjIL^JI »Laj£j 
■5a - fl 3 A__9^)x*a (_)J ^A Uu^)juj AjJj (^>0^)3 ^ill tJI^JuJl <j1 i iLi^,^ljJI 
4 J^Vl lib Jjj jLjlj lJu£ <j£Jj 4 <^jIj^] 1 ADN —II <jjaj v_ij£ 

4AjjIjj 51 *La^l*JI (jjaj ^jJI ADN _II lib <j1 Vi 4 Jli jm^Ij 


JL AjJI lIjLjU] (JjXjuull J <jjj£dJ1 LUA 

Ljvl&lij jA JL <J£ .cIjLLuIIj lIiLIjjJI iSj^Sfl vc-LjaC-Vl tA^jaoVl 


djLJVl sLJ' ^ill vlAJVI . c,L^aj£JI ^a oLJI . AjjLai£ 

^>jij ^ji jasu ^jii li *.Laj£J1 Ci^-u^al Iji£a j .AjjLaJJI 

A^A. ^j-0 clli tA-UjjA. CjIxa^J C_jj£j3 >c> . JjujVI 11 

tJLo*Iijal>U ALU JjC A_uJ^2k LlL 4^^}J Ag-=k (j-C d)ljjJ>2k. JJ-aJjj 


.(^^)jSll JjUI aJI tiljpjuiJ dlli (J£ t jl g J1 j jjJsjlII AjajiLaj 

Ajjj^JaJl AaUall ^cjlIj Jaa^o 4-lLuoj j-aJ Jajca ^A ,^-^Jl JjUI 

S* 

JaIax £a^151 lib J . LjI j A JVi] ,\iaj 4 JL ^Jl AiljJa] 4Aj£l j .sLJl 


LSU1 ^jjjaix Jc l oji^-iV sLJI g.l_ixj£ 


c_flj Vjpl£jjj /j^ijaril Ajjj^Jall AiUall L^UI Jl-sa^j v. 

djcli (jjSljaa ^il aJIujVI dib VajLojLu ADN _11 (JSjj v i 

.a>U11 aJI ^a 


^-aJI <jjU1 jLuxd f Liflj J-4JL4 4 AJiJI 

c> *Vj tADN -JL *U&V1 <£a*V aJI f*i) 

—ii j dAxj^yi ijjjiujLuji jLjcVI (j^*j ikS/i 

.(aj jJ^VL NRA) ARN 
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^^$3 iUuuila. lA JjJ 4 CjIjjjJ^)J ^ 

AjJaJ tlLyic Ul D J . AjjJj<J| LJLyl&liaJl JjJL-iaaJ ^-4U,UJ 

ljLus 4 q jjjUajSII (J jL LoS ilgjj . IJ J* u%j V lg.il jl AjJJ 
iCjhjjjjJa CjILlajujj t$jj : ^LuuSJl Jc-liu]l JJ j& iCatalyseurs 

4_LlSjJJ CjLaj Jpy I o jA ^ajoU .^jLuu£il JclfljJLl 

^LjaC-Vt £JlL-£UJ ^AjujJj 4^AXc Jl 4 JlULi (JlL La£ ^111) CjUjU J^)JI 

lgj| .^cJ! . ,.4_jJaC-l 4CJL^jJfiC> 4^UaC- :4a-Jt SjLcJl 4 <J Ja»V Li j 

CjS jl JlSjC-1 Aj) 'Jj.ll CjlxjJpVl ^Ux^aJ jl jJ tgja Ja^J ^Jl CjIjjjxII 

— ^JjJl IcJUj ijjJI j' 

(> l>j ADN _J L£ ^ILj 4ADN —11 a*jLS* a!> jA *ARN -Jl 

JLqj ^ 4^U Jjj T (jJ £jl^S (jl J £uxjjj £j\±ii jKaj AjujI 

A^a* (j-a_ (Jaxul^jJj (JuuB .AjjUaila A-LLJ^ax Ic aJjJaa (jj^J Ajaj 

Aai ADN —B aJ 4 Ribose jjaijII (j* j* jUI jji <_£jai 

!D Cy* R ^j 2 kj jJj Jo ^Desoxyribose jSfl 1 jjjjj 

ARN_S! AjJju^I Jaix^aJl (jl jl jilj 4^jl l-jjj&j J 4 l£ uSlj 

^ .x J l (j* 1^] ^°vis .Sl^iU 4—jljjjjHjj (j>a AijJLA ( ^A 

(j* lac/jl-Jl ‘ARN —B ^1 jj «(uj^ *12 <J^Jj j^l) Xerox 

o JjJI i"Cj\u>**\Y Jkb J Jaljj 4—ijiJj 4ADN B aUj 

<# 

I jA ^.u^jj AjUjLu ^la*j 4 ARN —B J*-oj Jox-o) ribosome 

SS 

Messager J-Ja J[>ujj jA ARN —S Ijj .^JUI u 1 ^% J|j J ^JiVl 

•ADN —H <—i L bjLu 




ij u ' rl ' " a ^ ' 
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AdJlxJI 4 &IAjLsJJ (jjfiJ 4j^JI CjUjI£JI SiC, 

^Sl! "J^La^ll" (jiSJj oljjJl ^ ADN —II ^jli (j£ 11 

jit .Laju3bj\nJl ^ :Sl^j]l £jlik ^jjui^kJI) clsLuJ^yi 

‘ADN —II (j* Uja. ^^4? cjl ‘ JIa^j ‘ARN ^31 


. CjLajJ) jV I ^Ik^aJ Aj^jjjJall CjUuIxjII c5 _ju^)]I ^Jjui^il ^ )^»jl ol^jl! cLlc- 
L_Jj£jb ^-CjotLol il^JOlij ^^A daLoJ^yi £-b-aJjaJ ^LutaJli I^Aj 

^111 <*1jVVI (3° '^* X H ^ A ?^ll 13 a . ^-aJI LjUijj^jjl 

^jiiujlj X A \jcJL jJiC-Lulaj ^Jj^G t -^’T k J *> ljj^jl^)3 oJ^G^) C “^ 

. Jj^joJjIa, ^3 u^ l^l^j 1960 — 1955 djI ^luJ I 
4 j£j-g djLujjjJli . Auiik <<Jaaj l. uaj ^aa JS> I3 a> ^jjuI j£lj 
Aaj^I VJ j3 V 4 j 1 ^)JC- •UJD J ^ iC ' ‘^jn^Vl II £jIjui 
u^ll ^ ^IloVI (_pa-oJI Ajcnla 13) (j£-Gj t if\ !CjIJjjjKj‘i 


^g <jjSLg lJ^^VI Cblaua^j dul£ til VeJi^^.1 <xj j)\ Jj-o AjA^jLj ‘^-l2kju<a!l 

/j-q Cjlx^Vb 4 IjfilS UJ% l) 1 ‘(16 =2 4) ebljjbj 

AjLAlLa ^ * w**< i g^ojujj ilLu^l >aJj$ >rtj ul* (64- J 4) 

ilixKj <jjj£-o <jj£j j£-ub Cjlipj^j ^ n*oj 13) tAju^l ^jlajA^II 

Lij^i 4 *jjL ujjjIa jjajj j* 13) cPljjll J^J^I *^-flJ^l 


. lJj^I Ajl^Ij (j-a ljLaI&j 4£jLuoa 


<ADN —II > UDUail ‘ARN —II Ij-Wq ^1 yLu,jll 13) ^ o3a 
CjUlIul^JI tCLilajJaxll ^ 13) .CjUaj j^)3l sl^jll 1 4 IflJJ ^3 

^iL-tfxa ^A Ajjj^II CiUujui^Jli . djll£j j^)JI l_u£jj s— 4 

o3a .^jj^ad]| ^jl»* Aujj^)1I <. 1A aa a^II Jib ARN —II ♦CIjUju j^JI 
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Myosine uajja* AauG aSu a] Ig-jJa *.j .Sajac, j'ljjl <^a CjUjGj^JI 
AjjujLujVI Jj^al \*]l ^A CjLoj^VI . CjLoj jpy I (jx ^p.Vl l g iJaxJ cAIlAiaJI 

. l^jjA j ^jj V Cj^Ic-Ujj ^laalL) SaLaJI 0 A 3 J t^al^lla c^c-ajojj l$j] .Aa^Ji ajlall 

* 

Cju^lc-lajJI JS .^Ucu^Jl JclaoJl <Jaljo iclAjJaj^all AjajuA la ^a Ia] 
la£ Cjljjj^^all (ilt ttliLaJ^J^fl (Ja^4j ^jj ^»JI (jjl^U AajLaJ^Jl 

aaLojjjyi la£ /jj>jaSjVI C jiui ji jiai 

<jjl£ll jA ^a]I (JjtgJI ^jLlqjSJI ^Ai-aall lAA <J£] AajujLjjVI jwi' aJl 

. Aaij jj| CalaJjaCiJI ^A dilaJ^jV I £jL-aaj .^aJl 

A^joul ^ u^.l SAaa. aaljjj jj J j9jj ^ 5 -^ V Vcillj ^JaTi (. fl A (j£Jj 
L5 jx ^jjl£ £Ju-aj (JSjou tSllA ^Jajj J jx» AjiV Aj .sLAaC.1 jl 

la£ ^uA^-a]l jA (jjl ... tt J-t jjt^all ^ j^A-iC- (J£ Aa3 (jjfLj 

Aia^iH AaI^^IS jI^J A-SJaail j Aalmall A al^Jl D AA la^j^A A3 

V t^alajj Calaj^a Aja.J clalxJl a_fijua£l .J>J ^ja£j laA «!lajj ^ u^tm V 
^aJajgj f!(Jj£]l djljsa la lit) Jai3 ^aai <Jj tcAjA^. djbjjj^j ^ataaJ 
^alallll Ia$J ^gJSJI <jC ^JjAjjtj laljV ^alalia . l^_jaj Lua CaUajj^Jl 

tj^a V jLajj tjja tjli * ju^ Aj £j ^^juj tAjJpunll j^a UiUajl 4 (^a11 

s* * * 

.AjlaJl ^jpjaa ^Jc- tillj (J£j tlAJall A-l£ lAA ^J_)a cJ^)Aj <JSVI ^ 5 -^ O^J 
(jaaj^palj (JfLua J] AlajajVI fi>AA <J£ (Jj^au ^£J 

Jj Aa^aJfej tARN II ^cjuilall ^ ADN-II tAajlaaJ^ll Cli^^liuLlI 

£>AA ^la (jjl <jaS .AjUal A^L^j AalaJI (jji .^Jj ... iiiJ jJ! (SjLoMm^JI 
^^^jujLujVI ^)J*^I ^Acl ^jpjuail laja^a (JI^aV ^jl^aJI ?Aaliall 

l 5 j^Ij jjjjlaAl ) ATP :a]^j IgJ ^aj t d . \ix a Aaj^aJ laA 

JjLujli ij. ia.j j* c5jA=^' .(Adenosine triphosphat Ciliuja]! 
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tpU s A4> djjjaiS La lit .ATP 11 Ip j's un pll AaUall 

jU l + KAi Sit] .AokJI JjS t> ^l^lo^U ALlill *5UJI jjaC 

Cavlcliili £>J1A . Axj Laj3 tgjujjj ^jlnuaj pll 5iUall ATP _II 

j j J o£jij aK dSj <jl .. ^j-a CjL*jIjjj djV^lfj PJ pIpJ (j-alSlj 

&AA AiUall ^ jlj 4iUaU ^Uaj 

pll iSjji-wall AjjjKII ^LjaC-Vl P ATP —SI |*J*i>«a3 j 

. jlud! 

C-uSjJ pJ L-U% J» a^. 0 pLuj£ 1 > s\A ^A |j| 4jiJ1 

lillj J£ .iaUalU ATP_SI 4 ja*j J£JI j a*jIxaII J£j pu Cn^j tCAL ja> 

.£Oa^)±aj 4paXa pLa£ J^U (3* rt ' ^ 

J^ lA 6- 

juc- Vjl Ait_uuSI fj CjVVI (j-« ^a>MI 11a (JS cppij 

SIj^x IfljSJj .<_£p t$J (jjal 4<jiaJl dAi a.j 4.1*. Cjljjl£ pll tUjjSJI 
Uj3£J! . jAUauJIj JISjiSft JSj jil£jj IpV tAiiljp cjjLaall pj 

J^uAjJjS tAj^laJlj Ju ^pllj 4 A hj'all UuL »- a l p pj«J ^pll 

ClsI£ tEchirchiacoli ^jSLuijjJbl Apxll AiilLj tColibacille 
Aj 3 Cia.^jJI Cj 5pi p tApjpJI AjI jpl ^a3jS aJxo 1^£a 

CjU uJjJ <jl ixj p .Ajjlxll Ajljpl p jjj£ ^»Aaj jljaJj (<JaJI Ajtp) 

Ci JpLapI) Jj.ll! :lAj3au j^VI AjaJi CjUjISJI AjujIjA: iLpLJI 

j pj p .Ia> A^uaj lpLu-s»o plj Lila. l$J pll ^Nematodes 

Ujjj t ilJ n»j.uill ^^9 1 JiSa j .^j^ll AttnWi /j£-oj CjUpiJI pc- 3^‘ 1<0 

a^.i ijjjx c31a. (jis (pi^Ji ^-3 p JjU ^Ssu 3-j^^ P -m 

jA IjpSall (jCr gA-g jA La ^Ap*JI A-aaJ-oJI d^A JUajI 
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(JaC aJI ^3 ^3 AjjuAjuiI S ^aJ Ail dllju 1 ')\x A i (Jjall A-boulL) 

_ * e 

jl£cVL (jjfLjjm tAjjjlaJI LllUlVI aiA A_3^>xa tajUajl Ailj tSLi^JI 

. Ajai^>ll dlljljj^JI (JaC A_J! ^3 lau^juj 

^UuS J" :">jjj^\j ^ ^ Jl Ail^yb 

e * 

d^A iJja Lojj iAA ^^iil uy^j 1 jll^ Vaj \l a 11 

85 c 

(jJLjjLSoju^Q La$j] lia> ^aJlc <i-i3 J liA J .".. .dll jjLiaJI 

^jlVi 1*1 A 1 ^ jl (jijjjj c^aIc J (JjUjujIj J ^aLjj 33 jlS jjl£ ^llatJ 

Jj Ljjp^JI (jA ^a33JJ (jl ^l*-ll Jc* jlS (jj IaC (jlA^)J^ JjA. 

U^- J LaJ^ *1^ 'LL Ja Igij (Jj tAjjJa (jjjall tjjflll 

^-ik-al Jj£j Jill A_JVI .A_Lu) CjIjUIa 4 AjtnUl Jj 3 (jA lAjLn^l i ( illVi 

.e ^ 

(jA ta33xiA Ay **nl j-o t333 x1a UjL^ /jrfQ tsjUajl t3ta a Jlj jjl£ 

^ ~ 

Jl j)-o Jj£1 4 4 >UlloV (J<juaJ 333xa tAil^A,!! l aM jijll Lxjj Ac*y\js g.Ljacl 

* 

.ADN _ It (j-o jhn 11a <j£ jl ^aCj tljjifull (JaC 

Aj^puoiJ IjSIaa £LJjhl <LqJ.Ho J tdil Jjuj 3iC 3i<a tdj£ 

JjLaa 1I» iLuiJ AjK Ajuo^) 3 i j^aboi ^)JJJ J^Jsu jl£ Jill aJIjujVI 

3 j$J^I Jc A_Aj jjl JjJI 0jllj JaLLuil jl Jj 3 lg_k C-A^j Jill 

AjjdlaJI CjLaLuaijVI . «4 a ^A 4jil^)l| Aj^Jaxll 

AjuuLi (j^o (_}-J C ^£\ A jl^ll AJuLclA ^JU dll^kVl U^l^Jll <.lu^ ^ U-vl ^plj 
^3 AjI^. (_5^.Vl j tA^, u^3li ^^ja. 1 tAjn^iC> rc_u-<aj IaI^.1 :Ac-jJllq 
UjLiJl d^A "cjj^xj" c_fij£ ?jjLcall jjil j ^A-L>>gII c-jjajVI 

I 1 g > n» ) ^ U^lj J I ^ jJaXJ JjJ ^jlxJJ j ^AAJJ ^£J ^JA.1 UjL^ 

f 88 

?AaLL) jll Ajaajj i jjJaxJI (j £joi ^ j]l 3 j£VI ^a^)1I jA La VI jjJaC 

(Jj-ajJJ (jl ADN - II L&-G AxJ! llAAj A\]^iA AaaJ (jLaJ L-bS 
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(JSV* jit 1 g iJaxj c-LjaC-l J 4^1*-/^! A-U>lj JlSjoiVl AiuJuui 

Jl£ £> JlA (J£j (illj JS L Ai5> wdli <j* j!iS>lj 

tjjJaC- t^oLi. JS J L_fij£> cJSS Ja*J jll <UVI d^A ^A t^ak, 

qa diljbLJI d^J L_i j£ J£ Js mu A 4iA j (J£ 

l$j| J 4(Jj*jlaJJ J-i*J Q.lL"k J ilftA. Ju]jl <JjJO) Jaxlll ^JuJ ijl A-JjalaJl 

dJjLftJI £ jj^oJ l$jli 4 dJ^xJLj t el}LaJx-<JI j AiUall £■ JaJI (JjSOjuij 

^aic-j jjsull ^Lai ^^j 3I ^A IjA V Jl£jj j AiUaJI JJuj iA_pJI 

^ij-bll Jl jja. <JjJ d JIa. 4..i<ft>nj ^ilI 4* nwll 

.Topologie ^jIjjJI 

j^nl t jj t** si ^a**i ^ ^ ^\l IjS^jy^UJ W 4 1 j l >, >>q 1 1 a Agl ^ 

J A£jSju) Ac-ljj^a Jc* tliljlul QAA"\ QA (Jal ^XJ . J^Q lillaJ jbll 
<j| Jc. 4 AjjI j J clJ jjlicll JjL a Job-all lIloj 4 ^jlj> 11 L. n^jj 4_ijl£^aj 

X? J5 

£jbu ^UXJ Jl Jj -£3 jail <j£-aJ (, kjSa . I ciilj JlUJ La (jjjLi LajJ ^aJJ V 

4 or_l - djLjjl^ Jc. 1 g *■>>» J L-jjbkJ 4 aLi.^^11 Cj JjUjKj ill el) Jbb ^ja 

(JLjj Jaaj v Jill ^Loull 0 AA Jba V^^uuj ^ 10 = A 1) ^JJJjaJuVl (JJjLLftJ 
AijaiJ Ig Qji<aVi jl 5-bjj^!j <— ibljS) AjjLlII cbjall (JjLuo^j 

dLali J 40J.W^ ^1 ja J ADN_!! JuiLm Josu tliL 

lAjjJaj Jill Jj^ahjJI ^jjAxj tdlj . ^xlnfruill J >Vi 

«5 * 

il^L^aS (Jfl l^j 6 *^ LS^ 

L-ijaJlj C-jLajC-VI c_i^jjjujj S^alxx .Ajj^xII b^.jl jjjII S^aLt^ll 

* 

.SbaJI lJS J ^1 4 ADN —II Jo^jj J J Lua 

c^all ^Ixjj J VJlSJI Sjjlloil d^A A Aiyfrj AijLk UJjuall 

^jj J ?A^ului ^)-bl^)-abU ^LobkJI dilj^)^a]l 
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L-Jal 1.\5 sA l-jLJI ^u3j c^LcoLoj LiLij A > >n^)x]| LiLiJI JaujjjI Jl Jx*ajj]l 

^ C £ 

JftLaJI 4 djjxJl ^jaj La 4 did j^jjJL) t L>ijl jjl ?AlVix 

JLaJI j <jl <Ly.jL ♦. cLI^j tLLila. L» 

j-o jt LaLij LLuv 4 Jurassic Park LS ^teJUJI Ji* ^xaLJt 

s? 

(JSj Jill .Ajj^Jb dilj^Ld] (jLxlt (j^llaj J fc(j5La-o l^C-L^aS ^j$\ 

jjuj 4j£U^I <11^1 ^j^axj ^jl ^jx cA^jy ^jx I^jdLd (jA*xa 

Lax ^p£l ^ J ^jjlxu A-ImjLjuI A 1.1ml lg-j] . L^ jj ^-AJill £x £ ^iaJ 
O^j Aj^lAlxA. CjLuuUj jliu J JjX^J Ajjj 4 (JJJOfc. jlJjj]t 

Ijjj _ c-^g-L (J£ ^3 jjc- (jjAuu LjV tAj-ya II JJJJ lx dlliA ^*ul 4<_£^pJ 

V L$l J*3 ^>l* L d jl ^jC ^jjAixJ Lpj 

(j£xx ^JC a^^xll (jl tVjli t djljig JJ ^^vYil! /jx AjVj 

5 * 

U2l ^gjju I Lb J t^LLxaiix IxA Jj^xllj > ti^y II . Lxalj Ajj&aJj 

UJ^ L^J 4 u^ l>* 4 ADN —11 Lh° <-LxljC'jLZ JSL J ^j£xj 

.ADN —II ^Ijjll LiL^x ^ic. L Vj 11 jjI dUil 

ujS^xll m tlixxjoij jA ADN ll (jjula tlxLuu ^lic- JSL IxAic. 

jALuJl JCkl d ix Xxrt a&2 dll j £x . LxxjuoJ ^ H ^A ^JjooJI ^3 J ^LLI 

jj£ ^3x Idia. jVI «!djLjjxJI JSl IajI jxyl c jl» :A-lAjj J jh 
. Lux L£J dlli L)J*^J Lojj LlSI Ssl :Lxi& aa^LJI I Lb 


/jx I Lb j . LJc. jdL ^$\ l^J ^jxJ a Wg.xJI Sjill ADN_II (jli Iji£aj 

JS ADN —II (jx djIj^xjL^ll CjIjLAx J£L LjV 4-laaJI 

Ly.^1 Jii 1L (3'*^ Loj 9 ji£l djULTi^il ^duLaij ^jl c did <jjA3 4 dlli 

W 5 ] ^ J! ^ x ^-v ^ 4_ks~k\: Jj-C ^ J^xul ^jSxCi-l t aj^ .Ajj^aJI 
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CjLo \\ JU-aJJ c. juS J^ialll 

.AjA^uVI LJ 4-C.LaaII ^klc. 4j| ?£cJ] ... j (jial^oVl^ 

4 c LsboJl j\ AaJIxaI! fk j.\)y W (jfLoJ u-fljS 

UGs^lx ^lj ^IiuLj I^A <J£ <j£ij 4-iiaJl £c*lj^)J jA i^A ?Ajlijlljl 

J# 5? 

lliila tliJj ^JjUaII ^Ihm SlpJI .^j^liJI j iADN —II 

U -0 (^^1 ^oill 11 a . Ia^jjuj JsutJ 1 g j£jj .IgjLJl 

.dLiaJl ^Jj jlfill ^aJsUAvUl (ja idLiaJI SjLaII 

&£j 


278 



11 


- jrfi\ 


(jl ^ AjI jL2k LfejKIj ^ jl*Jl ^JiSI A^.1 (j* t<_pajVl 4 jJjJ JaJ 
i IfrKjgi C(jIajVl AajjIs (jC (J*Luj tdluj (jjJi c^jLaU^I (jV c^SI^IL lg-<a.ial 
■ ^jLuAjyi jKiull ^)$Ja (jl Ala c^jjflll sL>»q]| ^ \$* >Aaj cl^Kja* 

^A Ljajj .^Ai^Jlj ^.Ijjja]! jlAAjI (Jx-al Cijl£ <^31 ^ CjV jLiull &AA 

(j±u*AA. (j-a jKI Ala (jjdjl 4jl (J^&3I jK-aJ 4J)V tUUki ^jKS /1 ^^i*JI (^AaJ 

t. t * 

t^luS Jl <_Lujj (j* iUla jJKI jl <4 -Luj (jjajjui LajJ Lju^Slj 4 -Luj 

<j-a Cj\ .\\^,a iA Uia^ (j^aJH tilli (_£a 3I 

* * # fit ^ 

.UK V^UlLujI ^liiLaix Ldc clAcIi^a9 (jVI (j-a cl$M»^ cL_ijt*-<dl 


A^jlaJI ajxlaLall £>A$j JaL^.1 (jlj <iljLuj|j (jUc-l (jl cJaaJI J jjl£ 


lAA IaL ai fJ ?AAji]| lAAj * JxJl %y&i I lAA IaLJ .A*J <iZl ^ jJl 
(jl£jjJl ^ j! AjjJIj tiliall C(^a^VI ^^Ic- V^^Jlall "'Jl* *■^11 


. ^lHaII J Ajjj^aaJI 4j&jJa3l J] j^Jl JaluU IgjLi (V) ^ 

jjl£ AS2 c Uj i-xu^j La <ia2^vLaj LikJ jU (j*£j J jj I 4-J*JI a JaaJI c(jl LaJ 

jKlj cdjUlaUjaiAllj cCj! jiillj ijj7\ a d-illj (jJajVI AlaakiLa (jl Ia^. Uau^Ja 


.fUl CjLjIaij A si {: ya ^li&]lj t$l Ljajl 
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— AjJjlj ^aJadjl Ji3 ^Ltll ^jU gillie. <j-a IjLaC-Ij 

tA-JS^aLt^a *lj^Afi]l djxl*-<a Cjjjiaj IaA Jj-a .4j^iai]| 

^^Icj /jjfHI Ljajl ^jfUj tl^joiSj ^LjjAall ji Ai^xxJI ^Ji^jJ Ja£2 dli 

Jjuojij .l^jj V 4 Ig a$ frj ^Ic. SjixixJI QjAj AjV iLi^kjljjaJl 

i? * 

4^a]Ij tlijLi. IjjlaJ CL&jC- ^aI Ll^ jIjaJI ^jlc tilli .^^JA Ml 

.I^jLjIJj Jl JJ V 4l$Jj (Jj^ajail AijliJI 0jUj]| ^ya 

4"}*% \W ^Ja^LLa]! LLi^l ^Isuil (jfLal t j^llal&ll 1-iA i^ya 


cgjU^^all (iLj jj£j j 4^L-sa&]l L-fiLujS-bjjVI £-*3 4<illi s j>a ^C-^)IL . <-aJJi3 

^jlc. 4cillall^ 4_lo^>LaJI ^jlc. jli 4 4 jaa 1! j£Ll-a £-* Ljajlj 

* * * 

tdlUji ^Jl AiLjajj 4<JjVl L fli ^ La^ic <>** r\ u^il ^AjaaII 4 Li^^Ijj^ll 


# # ? 

<ajj^)^a] 1 ^jlxll ^U13 Ljac. (J£-Juj ,jl£ Axj IgJ_ Aa^jjIj Lajlc- 



£tJjlj Ia^j] jA^JI t^jjSjl £CJjtj 4AAaIik£ iiillill ^jlc* . J.l-S A 11 

LuiC«j "A ali'u AajjIxj IajLuC-L lAj^iaJj SLiaJI rcJjlj AaaaIIj 4 ^J^ajVi 

JJ^ 


(jl ^-3 ^jjO^Aui (JjjoU-o 4aC ^C- La£ 4^ia^V^ Jj.W**))l I-1A 

<^1]j ^C>^j (.** Hal ^^Ic- Ujftj »*1 ^jJjj^ j lII j ^^LaJl 

* 3 ? 

AA=k ^IjAaJI {J -l^AC-1 V^J 41 .la. ^LllfiAA 

tdli ^aIa <jl 4^aLk (JSj/In l^jjl .JuAaJ) AajujLuiVI 

QA JA^Vl C. L^VlIl ^ SAjAaJI ^jLlSI iLajJ 

Vj 41^-uj^pJ ^a]I j^j^^)l\ ^jC- L_3 a£JI ^ya 4** 1 n^> ^j] .^jJalAll 

<jyaj£~ I (jl 4jjla^ tilJi £A (J^asLai .l^J UajSjp L JajC- ^L&j ^£J IaA (J^-a 

JSJjj AaSIsj ^)iaj A^_^.j (j^a 4 AaS^x-o La ^^lc- Jjx 
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J&VI 4ji£l A2 jaaJ C-JC-jJ J^jUll Lg-a.j* t^luii 

. AjLSIuixII ... j! SiLuoll (j-f&i !>Li^gaflj 

jVI 

QtfjLSB ^3 iaJjuaJ ^cJawtj 4t*l]j L-fijxJ \1a JS 4Ajjj!2 I 

* 

j0gj1j£ 6400 LyjJU tAjla3 L-Luoj jlx: .pIjJuujVI JaaJ ^liojlj 

Jlo O^lj •(l^ijau ^ISjS/l 40000 IgJaja^oj 

.Jj^jb ^j-oj 2lo A3jxj jO lOfe <3 jj-Lq /jiajS/l CP^ <0^* 

diil£ O' OA ^ O!^ jL^C-VJ 

JjC C-&1ja 3I f.lil^.1 ^a^Jjjj iilli I ja$ 3 QjjjljjJl 3jLayll ,6 jjAa 
tilljSj 4<jj£]l jSj-o (jiajVl (J*ay u 1 ^ L$'~^ ^ajua jlJ tJiVl 
.CjUjiaj ^J ^jUaaOLa J jay J Aylc. OA CjI jfLII 

(jjilyL 4 AjjX&ju!^\ ^3 4 jjyiuijil j}J 4 till j ^ UJJ^ 

(JSLui jlajl) (Jj2 qa IaIU ajC- ^jJI AyjliEuJl AsijjiJlj jlaS L-L^fcj 

Oj^ ^jiajuaII ^jl t^AL^aJ! yjL/lajVl ^2 4AjjJjj£jjjV 1 ^3 In*\V .^1.11 
LqLpj AyJ jxC- tlulS l^axjuil (jU JyOy Li-q 4 jIj j*3 t ^ xJnTij cIiajOI ^3 
aLu- p (JIall (Jjla W A la "Oil 

(jc- Ajj.^<;.,yi jiaj a!i 2 jxajj .(aJLJI (jljO ^ Ajjjall^ Syene oA^ 

.Aylj jLIaII JSjuJI ^ <jy±* LoS jla2 c fruVi l—bui^ JA2 4(jljjail 

<jjAyall . Ajj^4^miV) (jfr jjLiuj -ixj (JjjOS l!uI£ Ajj»-w>] 1 ^jla ^ JalU 
CJi jlaay (^Ic- ! jjjO ^1 dLolaII (jjjla /j& ^jj CjSjII tillj ^2 

(^la.lj-0 UJ*^A jlaA -i2 AjjOja 

.LI*jj Alia. 
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1.11 js-i 

. {JaJi\ jJaS dual j) ui^S jtJajj > Miv a 


4600 J cAjjJaJI CjI^ ,j& tCjjJ3 A-<uS ^JjZujj jjljl -l^j 

p * 

A j AJfla> II <xufiU AjluuIL UjL^j UjoA^-o di9 J tiljj J ^jlS La IjlAj 4 jt±AjL& 

ji ^Ul! I^IA <_j*a l&Usul^ . (a^)£j La£ 6400 

C-Ljul (jJojSM <jc- ^Ull Jail jjj-a oAa (JjS jlaJC-Ll ^a£]l Ja3 .U.Wi 

4-jLuOk ^aJ 4jjjjjjj Jjuj Uu3 UjI j La£ 4(2.4 Jajl^ j-aJl l—fl^xjQk 

LiaLlj JaI . AjuLifLall 1 Jlix Jj ^ja ^ Jj j-ailt j AiLuixll 

djjlS (jJajSn J IjjIS Ajj^VI jj (jl AjujjAa]I J lxu> 

,jij jjSdft]! ^aJ Jajyu J ( Jj 4 S JaJI 6^b Clu^J 46 jj.la 

jSuuali 4jLfll! ijJSkiLaJI J UUa.1 U) Jj 5 4jl Ja. .A^Joxaa CLuI£ (jiajVl 
Jal^allj 4a j0"v A\ ^ju>Lak^)J I ^«U ji 1 4U-La^ljS jl JvL^La 4latc.jJ 

.6jjJLa clljlS, ^j^ajVI (jl Jc. AjA^II JjoiC- (j^oLuJI (jjSlI J 
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_ v ^Sft _ jUmVI i2 a 

JjxuJj tlijl£ Aj^jI^ jU ^3lc. {ja o^jju-a 

^ IflluijJj ( _^A d2a .^^Jajujjll jjuna'I Jja-ol ^^lc. <1 ^iLq 

^a <i!32£j (juj,A4jl^)aj Vj^jj LaS J)^jjjjuJI 

^jj 3 j£a]| o- 1^-J t iiU2 £^q t Jliaj qa IjA JJa . S jL^J! Ia JUjjlj ^A\ 

. I 2a Ajj^laij (Ja. j Jp jxi * La*, (jl 

J& * c 

dljl£ 12! ^]a3 (. ^jjjLifiJ UJ (j^jujjjl jj ^.S ; n>rt 

Jpa IjLutl °360 (3^J^ '*JoSU (jl® 

* * " . 

o ^j| 31 (J^la IxLcj AOftj J)l t L iu^aj C—il m'xl ilj) 


LoS 4^211 ja^a^all ^^Ic* (Jj^a^j °360 —J 

30c- jl 4 a. jJ ^jjjLSI 4aUI Sjj^-kall IjA j .(2IIR) 

JajS/l ^JajuJl 4 a^.J Ail juiaII (JjAjaI *lSj3® 

SIjuuJI AiL^ia Jjx ^ij 4 ^ju u& J)xl2]l jU 



4jLa_2i! t JLa.) ( a3lc JaliJ l fl.^‘u>n cAjliau Jjl lLiIlLQ oJIC-U _ iill2j 

s * 

cJilJ l^IlujV^ AKJaxJl fk* lg_Lo j£ c-c(.. 

.(2.11 <J^-*23! ^lajl) »W Ju ^ Sj&lillj (ojc-lill ^ULij ^.laJ !jLuc3) 
IjLuc-I Ai^u^'l ^Lo^Sf^ o2 a cjIaIaj! lgjiix<aj UjjII ^jjjUaj 
^ gi ^aJ o2a ^3J1 Wlj .0^C.liB qC- JlXJ td^£.Ull 

4 jHo6000 {J* ^ia3 U-jLuau ^)jjic- ^^LuJI 

. (jiiiuojtil jjl djl^j^BLi fcillij s^iA 


^ j t^alaJI (3?.l j^o 4 ^gk ^»l aj$!' clLuxu 4_ft] j2 j j ^1=^^ 

•2003 4^ In j>. »^3) ^k ^^1x11 :<iuiLJ1 

<jjai^ (jjlii cs^ 3 ^ JaaJl jA Jlj^ll Ja^ 

jIaII . J jLl! 
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2.11 Jl£ 

yi) yi JjJftuuJI gufcg y*fM> iaia^Aj yi) AjjliUJt A^jUl i-V* 
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(jitaj 


m t j-Vi lAA £jLJ ^Jjall 4, jlt^aiu ^-3 L_ 

HI 4 A 4 , „.U-flll 4 JJjHI /*»S3 4 4/ wl all $a viUHl ^Jj)! I 


AlLSJ 4 ^)-0 ^1 IJA 4 £_JUoUI QJSU) t. gnaii 

Ai^Sf I JSjHI J& 4 g..U.flll 4—UxHi J 4 ^Jti\ jill ^A ^JjuaLJAJI ^Ji,»U ti 2 » 

4jli (j *ajxi LcAiC-J 4^JjSLai laj^kj Jajj^ys JSj jA 

4_ jLutaj ,^jajjA jlCuujjS j 4 ^jAjlLc£> <AAaJLujl AS ^jlS . jtb 

V J 4 ^jjj! jill JjJa ^gJc- 4_kljjj jjAII 11a <jl <j!jj 4^ljill £^jts jjA 

A fi 1 *U >** (JjjLJ £jAs J Ia^A j .4 jjI$A ^ A=k JJ ^| 4jj^]l ^gic- I All 4_iS jJJ 

, *3 4J-ftVl ^Ll^J A-ljlj <JS <jJ jj]l ^vjtu ^£, 4Al (jixj ...OlcLuJI 

** 

. I jTlojliim 99 4jj]a iauik J! 4 ^jjjjIj 


^ uJ^ J] ‘jAjj u» ‘1672 ^Ic. 

jjjlS ^3 jl 4^^xl 4—AAA jUaj (J-AjJa 4 hljjC* 

^ jJSjyi ^ilill (jit! 1676 ^lc -oyj^ ^ 4 ^-?-jfc t> 

4-a3 Jb A^k jj LcAiC» :4ail£jJI (jjliA cAAlxu a^jjp*. ^Jj Axl^a Axj 

^Pjoj .«<J$juJI ^5 AaajIj qa HLaJ jJ&l £^jtj (jli 44jtijj-o 

I Aj .^jAsjV I Jtsul! 4_ jAaJl 4j^Iaj ^lAaJLujb 4AjUaOLall oAA ajjuaL* 

J)Sj-0 (j& AxjI 4A| I A^3 4 Jj^k 4 a 3 <^3 ULiJ J&l <jJ ^kjlj <j* 

C.\jlxJ)l\ ^gh jp£! piaJJ ^Skjlj IaJj . L-flJt-Aal 4_jAaJli ^IHIjj ^AajVI 
^ 4ikiolo 4—ia>.j L yaj)l\ J IA^Aj .4...1 uHl ^jjiAA] (Allis 

.o^jjAa CiuH jU 4^jjHnall ^3 4 lat>ui j pi y^\ 

^aIxII ^jlS 4 ^ jLJl 4 j£Lo!I 4 oaja 1 £VI AjjjuJ 4 ^u\ 4 ^jjjJjIj ^3 

- % * * ^ 

4Hc» (_^Ja3 J j2C> La jA -^*J QC- *lP-9^ AjAs 4Lij^)1£jA 


l^j] ?4jIjA J>»VI ^ 4A^Ij jla 4iA^1j 4ajlij ljj .A^lj jia Ljjij 4 I 3 I 3 

. jiHl JjAaai 5ij^>Jb 

1^ ajjjS R <Aul£ LoH .— 4iL^il ^ j». c-j ^Iia,Aj JaijjHI jj^Aull (jjjUIl ^uAj V 

. UjxAa 4-jAaJI -jl£ 4 ^ jSj-oll ^jc UAxIuI LJ£ 
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4 Ajl^LasJ £ioJ fJ tdlj jSlJ .CljtfLp CjljLjJ 

(J^j£]I <jA ljJajl jA (J^jIjla]! 4||^£,ii]jA Aj| ^C>^) 

^j£]j .SiaUll SjS Jj Ia!^C 4 (jJilaall ^S ^Jax*u!l d^)£a] 

t(j>LJjlj ^3 4 A^^LiaH j) A AjsI^jaII ^j«Lo A jh'iIA j 4 Ac. j)A% -aN A-JiL 

* 

t^gjjxulc. ^jjl Jj S^)^a]| oJigJ Ljajbc-o t^jLUulc. t^lmAjJ UJ^ 

Unnjl (jl »II Jc Ji£l tAJul lA^fij ujLuiLS ^jj IJiHuix 

bjfi* jl Jjuj A t / jjJaftl' aJj! ku l^.^lj A^Jojuia 


^3 Aj^IaII tAjjJuill Aj£JaJI Ajxa^JI (Jl^J) ^jjJaj 

(_£jJ^)JJ^A (JA 4 JJ^A L~~ IaJUC IflJJC i^.1 J 


tillj AJijj J-^U £^UaJ US^a tluijjS Maupertuis 

SjJ^jLc Ajdijl C_is jaJI ^jl ^glc- . jiiljS ^aA tjdJ AIlga CjSjJI 

(jl£ LoJ^j 4^3k.j^j ** aUUj ^)JC ^JxgjI aLaaJI 4 ^JjjUi 

^ij jjJjjj diA^JJ Igj] . (^jJa.^11 C_ficLiaAll J^all l^j L-Jd, ^\\ 


^Ic- ^S .AfljjaJl <ja jli lg. LgC <jL tlgJajJu^a £j Sii c_ij£ Cj3^)Cj Ajumoj^iH 

Aa.jJ (JjjIjSj IjiK c^jj-usu ^jlVn (jjjjjb ^3 AoSIaJI AaajjI^VI <^jjjS 1735 


Laponie ^ LaaI^ Ja^ aic.j 4 ^JaSll ^ a^jS 

JJjja l)^J &^US dlaJj cjjjJI ^]| AjaJI C-VuJaj . jj^ll ^ 

^jjaaj ^ajJaJj t^AjJjC- JUC- AjaJjI^V^ AjJ^)ia ^ill) J& 


^gjj ^jjj!)UI ^ 4 Aaa.^ill A^U-a ojj^jLall 

AiSjjjul! Aixu^il Ciaj \^jj% dul£ ^ill j jjjlI A]j«^J Jill i—i^)XJ Lo 

•(jj^') 
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ciujja i(j±A\Xi^k l)j^> 4 ^JC«JJ i Jo* AjjiiJI llAjjua^jgJl 

^pll j tcjj^laH LiA c$j_y (jl jjjjjjuj j (, 

. t$-i* ^jlaill (Ja^aILuAj C5 ij£jj t^jl'nw Jl IgJ dbJajsu 

fj* AJlq ^j^oS! jjV ^ J jjll Jaa (jlj 4 Isujjo) ^jjjjjjx dlxi^t 
SAjjLjdLa 4 ^jjI tlul£ j^nll ^Jj 4 u*j11 .(JjjjjU 

Jaa 4 (JljjSI Ja^» (jLs 4aJdi]l ^j jj j^atj ^juj 

(jjjjjl£j-iil L-ijJXJ t ill eJjC. ^mj .(JjojjL 4_Lo Jjial 

^ja Igjjjujj US ^U^jiLa ^jjc A-iiiaJl CiLJjSII (jl I jJiic.i j tdlj £-4 

CLuSjjI IgJiSJj tojjL cliailjj eg; Cj^uJaC. Li& .^UaaVl (j* jju£ 

j^Jaj AjSIaII 4~±ajA£^$\ u-Loli JA9 '. AjijE’jfhj CjUj^aJ £ja ^jafUl LjaJ 
.II ciLjJjjS XiC- ^ ^JaaJ c__iA j i*na (<j|jjC- La£) CjjI£jJ 

AaJami^ (jL .<jilSj i^y* tilljA <£-dallj 

4 1/230 (JjSj (jl£j 1/298 —J ^JajuuJl li&j (^jAilaall ^ 

^)Jaill <g-aj ijaj 4 ^>a jVI (jlJJ^ jA eillj ^ L.lual l . ( 1/576 U^J^J 

. (3^11 \ ag ** i^JS £yj±> Cy* l)^j 4 &^a 

A5j* 

AjC> l-Afc .^JjoauJI (J^a j Ifl juaflj J^a 

^aJ liljlHwUjt l^ol^ajjjj) jlc4 aj£a iCJjjC.ljja 5 jujjAa £*Ijj 1 t(jJ^UjJt 

4j^)Jai]l IgJ ^L-a LpJ^ L-aJj 4 c5^^ 4 

Ji «6^joiLia]I AjjUjjill CS^J^ uj"® ^oj .A_liJaljjll J 


(Jjla jjL i^i 6400 ^ja ioj£sij\ t^lLJl ujl Lu 

AiC. ^ jJl t-jiaill t c ^ Qli 20 QA J±£j ^)i£l 
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<J\ jj (ji a*J Cljl£ tl^joisj JjJj (J^ajV i 

^ Iajj£ ^pllj 11851 ^Ic- JjJ I4-3 ^15 AjjaJi]l 

t^jLutl! ILa .1852 ^ ^ tj^ulj a^Jj ol&aJ 

Aj^lajJi ^.Iklu-ul 6 C-Jjjall <C-^)juj .IpVil t jja9 £-0 A^au ^Lll 

(jC. aJj£ ^gic- ej-laJI <jU l^-boi^J t jjjjij 1 3 j'c <jA^j 

Ajl9|j AJaij (jj 2 j)-o Ajuj^jLoJ ^Lll l_ 1 ^JIj (JjxJ (jl j)£-oJ 

.A_1j£ 2I j£^o 

^j^un^'l <jli i JjaUill (jc. ^jjlj ^jIa. ^ c 3 lc. Lo IL) 

^^jLujuo jj|j.iau (jJb^jVI j£^)-oj Jojjx <jx jj^ll 

<jl Ja^Ls) Aj& AIa^J jl JjUu 3 jS AjI -1*.j 3V Ajl jLuc-Lj i(j j^luiAll ILa ^ 

<jU t<jj ^^.jIjj 1 x> nj jSlj . |c_il£ (JSjoU Aj^)ia 4 qjlxJ AJafij jjSu 

<jujI jj j^-a. AjV jjJ a Lo ILaj * jj-^ (j^ajVI 

^jx £joL dAjoi^- 0 fc3^j|j ^ic. L)^j5l (jl _ ^LaII J *J (jL^pJ 

IAj^)Jj A-Ala CjIIxOLo ^gic. AajIS 3j£all .^Jjjill Jl i-J^)i-ll jp (JjAj»*i 

55 s; ^ # 

AjL^jUl CjLuJ j-lll j£lj .AIlllo Lju^pjj UjLjja lit ^A LjJaljj 

.UajjoiJ (jl^)j.}]l ILa U 1 C))) Ui) 

(_$ jUiiall^ C—^jJluia! A -LuuIIj (jjLo (j^,J- 9 ^ uj 

(J^ajVl (J^lj Jj£]l £-jjJ (jl <*iljj q *ajVI Aua JJ^J 

■fi 

dJ^yij J^ojujj t6 juiil] aL 13 (J-a^jSfl (jlj LlojIajx 

^ofiJIj t(jti ,<ujJ 1 vW Jiij I^JJjuU dllj ; lij]l A La .(j-bjVl (jljj^ 

£>La jlLuJI 1 IfrJUAa. l^lo ^)j£S?l o^VLj tLS >VI 
jjljjJ jjjkM A^l£ l^jSJj i\^ AiiauJa (Jj AiuxjJa "A-UJJjjaJI" CjLjLLajJI 
(jiajVl Aj Ixij (^Lll t^j-aaUll (J£Jj JLJLij tAjjJajS/l *^)^!l 
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tlalj^au AJafr tjj ,^jrt<a>«ll (J^a> 

% 

J£liI djl^ixj 4 ^<jjIaa]| aS^^JL c_i^)*j Lo^ Gyroscope 

(jljj^JI cif-o djljjauj <. (jAAjujll (J_^. (jiajSn ^JaA^I 

^jll AA^ia)! AjuL clAJ^IajJal Jj 4 jljU 

4^3 *11 cJ^ji ^}laj!) Ajj jwall AfiUa]l (JffiuU Ifriui^J 

.oLpJI j^iajj t^lxj L <£> 4^U11 £tiJl ^jmilaJI (J^LjlII ^ill 



3.11 Ji*i 

.f IjluiV) gfS Axa Jfl! ^ ^uiAyafl pU luiV^ <jl £t-Ja, ijj ) ^ f 4Jxtijj llixLifl 


^jijjLo ^^^Lua&jJI jj^l 41938 - 1920 

^JJiXJUllI AjLjall o^Lub^ ilAjl jjawaVI oAA c-jLoi^ Jl 4 (jiujSj£L£)li» 


^-iJajj Cijl£ ojlAi . ej jSjoi j ja^JL ULkV ^ /jjmL LojJ 3 (JULSM <jl£ 

.ojjl^ll ^LiCkVl ^jic. jJjii 4jl JS-4J dibl^lajJaVi oJA 


289 






440000 120000 <jx aIuiLuj (3^. . (j-a^bU 

.Sjuyi ^jx (jc diiij i^xx iAimj 400000 1 100000 

^ajlx^kII tdjl c ftj^klxJI djlj^juj^Ji AjjjIjJ (. flui^Unj 

dAjjjJ %’naxll jj ftjl^aJI A fuulL AjxL31 

. j££Xxa ujLLu^. £x iial j3x 4aix j 

L-iiau SjSill O^b I jxjla «i£ ^LixJl c-lxic-j 

* 

(jC- Ajj^laj . 1 ajao^ jlS (jS^jfuiLix JjS ^jli <^113 £x .ftjl^jJaj 
dll.Uaxlll i^>a3U ^c*j IgJajJa^ <jVI l^-jlA^J lLuj CjIjjJI 

ft^A aill tjxilu JJ^JI dsUaOlxll UJjSI Jflj .SjJL^aJI 

.dsUa jjJI 

£L-L_a21 

ciyliJl jA (jxJ 4j]i tl£ls ^lixJI ^ JjVl cJxlsdl <jl£ lij 

LJL^lx]) I-1A (jj£j lj .Ljajl jA 4ft jjJ ; larL (jaixu^xjVl gr^jVl (/jUil 

L-J jSlj t(%20) u^jVlj <(% 80 ) ^jjVI : Uj^ - U / J J jO^ L>° 
Cjl jUtll ftJlA L-lxJd jlc-j (jjJjSJt jlc (Jux 4 jx£ JSI dll jlc <jx 

^ 5? «? 

dslc.buoj'yI lx] 41j'xC 4 ^j^tTixTi Ig-j] .^UxJI JljAikJ ^ IjjJ Aj^jllll 

UjIcUlajuV I Ixlj *^3^1 ejjJalt c ft3jxl \xll AjjxxjuJ) 

^9 (jJajiVl <jx (A uB j^ya Ajxdix]! 

jjL lx jAj t jaijujjxjiVl (Jj 9 U-° 1A^alAaJl jiiSiSn AiLUl dsljJjj 

A^jy\ ^ ^•iL" ^jiujfljSjvLixl o jjg uill Aaix^ 4liLjjjjll a^A Ajj j 

^ Agrigonte CjujxjjcJ qa LjI jlajL£ Jixj ^Jal jjjill »L-au31 

. Sicile cJojoujo] 
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_Au^.1^. jll l-jIxII JjlSillj i effet de serreAjjSAll 

. Ajj3a 1! 1 glaiau j 4jufy\ jjAxj Jill aIjLcJI 

. I^jaAJ JajVI -LLoul Lxjj v ahryj eLiljUJI £> AA Aja£ jl <Jc. 
jl£. j-ojlaj t^jjjSxJU ipljjJaaJI elltjUill • jjJJ^ll jlc. jl>nl jaSIjilli 
tphotosynthese Jjj^all joL> Aijjx^li 3 jaU^JL jjjj<JI 

jiSI Sjlj^Jl A^.ja Cijl£ Ia 1£ ja£l aL*jj ‘ jjJJ^-H jlc. diUaja^oll j 

- Vq* -* (Ja*j Jl] £a^juj wVl CjIajLJI d^A j£ . 

c * 

^gk jl*JI j^kj ^ikj ;A_Als ujLjujV ilals t3 jl j^Jl a^.jj ^ Uj jli 
^*1 AjuojVI jA ^Liis ji£l j^aJAJ ; I^SjA jjaaaII jjjjflll jlc-j lUjUtij^aII 
.IAjj^jj SjAUall ^auJgj Jill SjljJI A-a. jJ ^Ula I^£a £3jjj toljA^Jl 
^IjIIjj i^JyJaW C-i£jail J2 kJ jjJjill jlc. 3jLj jli (J JsJl Ag^ jx 

6 jjjj^JI jliJ AiJak j^L-ouaI Jj Jjiij Iaa t^ljjJa^. dllalaj j jlaJ 

* 

* * ^ * 

1 n* <o laij i^>Uj A n* a Ac. jjaj ^jj tilli j£ j^lj .3jl jaJI A^.jjJ Jaliajl j 

. lLi! jailll £>AA /thl Ua j-oj 

Calia iAlui jax^La AjljjI Jua l$j| tcliljaiall oAA jc c_ijxj Ia 
^J c. SlaaJI jj jA aJjjLo lLi! jaiall o.AA uij AaUJI -LjjjaII 

^cjjaII Joa) IAa^a laSjS ^jumoj jb V V Sjj^SM 6AA jlj 

s? # jf ? ^ 

jjIjca t^aJalo Ijj ^JJ .^3jA jll (Joa) lija^A _ I ljls> b£j£ Vj ‘( jVl 

Ia£ ( ^a!*JI ■jjjIa^.II Jsuu ^jall jjjj Iaj . I^jLIjaj AjjJa jVI SjIj^JI Aa.j^ 1 
jjjjSlI jlc- jx jja*j iJjjaallj Aij^j t jLaijyi jl jA t^jojLixJI 


Lc£ tOljUll Lyzxi JJjaj lDU. j^i Jaj$\ jju jJ JJ ^all 

l^jllu CiUlu l^ja ■ ~^ill c Uj]l i _ ik- /J - 
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d ^9 .Aii3j]l jpl Uc-ULu-al tillij lijj Ajj . jjLjjj-ojV l ^ dlj^x 

l.-i>j cmUma^l j (jt mmJ A.u^ajVl SjS3l A^jJ <j]i Jaj^JuJI 

^)aJ ^ jlui^aj L_Jjjj CjL,^Sa> II j 4 <jl 

tjjJalaJI UuSj U^J . Aj^JsuJI 4 jJjllmJI — olA 

J\ t^j ^ ^SIjj ^1 AuS'l <ml*2jjll $iA jli 

* * 

i ^£b i(jj\ 1$ LflJ ^^lll Aa mil Vlijj .!vla«i ^jauujjjj J*illj 4-JjIajJax 

* * 

. ..Ila. JJC. ^lloll l lag a (ji 


(jijVl 4JSS 

AmjUJ] AaUJI S^all ^jLkJa ^ii S^jg-uiil Ali^al ^juU 1 ^ ^ 

fUH aJj& (JjjLS" ^1^^ ^ 4(jlvfc£ ^jLcu 

^IjlVltilj 4^^>lVl ^^ic. LaAlla.1 AjuJjLoj C- l.V>ll 4iiUjj 


jjLa. ^Sa tilJj £-aj 4 Ajjx^1I AjIs. ^ Aj^aj ‘Jj® 

.AjuoAIoj d^)Jj£ AllJ 4^G—-j—^ AJcmail 4 G AmjlaJI mijlj 

, * * c 

CjLua \ 4^j^ajVl aJjS 4_j1 >h% lla* ^m-al QiaJI (illi -lie 

Ajj£ l«^Aj . 2 Ij/^10 ( xUil ^A (j^iJl j 4<jU2tf ^^Luuil 

IgjLS ^ImU iil]j <j-a (j£<aJ <_>ajVI ^ JC* 27 10.4 Q^ji\ 

alA 5.5 Lf&J t^aotil ola.j ^3 ^1 4AjJa*-ujll Ajc-^ill 


.U> 27 10 x 5.873 ^a f J*ll a!U jSIl * 

AiaaJi ^9 AjoiIj ^9j 3L Ui^iCr jvu Ail qa fLjSii <,<*& jj AiljS (joJ lillc- Inl%j 

Ali^il .A-yai l jJl Aj51aJ 1 AloaJI ^9 (jrfui ^jSij 4 ^AjjU 4^1 jd 4 jla iTua) C.g.S A^j.Vall 

Aii£JI AjjjuiLa Ajc-^ill aLHI Ailj£JI i^aJl ^^Ac- A-ojjjjIo Al&Ji AjC-^iil 

5.5 ^a^)U AjC-^ill 4 l£il |jj ^)C.\ _S AijUuaii ^Lall AjCjllI 

.5.5 AJalmj 1 ^j9\jS Lalu 4^AxaIUJl aIasJ^ ^^uij^\jC. 
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^ la* nil AiljS q \ jLuC-Ij 4^ajSfl Ad aJLuix djj&J dl^^jia AdiiJ! 

a^. p ajLj *ajV (jl£ AjI ^Alp! .2.5 V] <■**Utijl 

?4--Aa] 1 <j-o VaI jaII a Aft ^^A Lo .^jls£j jj£! AxSu^a L$j91j£ aI^g (jl ajV) 

.?A^jp (JjLaC-1 AjI ^Jc-j ?^LaSV| ^jx> 


A flft .Aj^.jljjaJI ^jlxll dV jLuull pbl p <jjAjS1I Ia$j 

lA^)ia3 i dd ^jJI AjdjVl c-lk (jdLrfdj c. u£jj Ai^)xx -j£xJ 

Ijjlj iljhXojLS 15 Jj jiaJl Idu cljhLo^LS 6400 

JaJaII ^ Aiiii-a aIjxJI {(j£)l\ ^glc* AiljSlI) Axjgla ^jl AjSI-lIIj dj*j 
^Alax-d tAdoxIl (j^jJ I <~aj£jjj Ad t^jJI t^jdjxld LoAjC. ?£jlaJlj 
L SJ^ a .AjjAJI Aj_psull jj^Ja £-o ^IjA (^All cillj£ tiLoill <3* LajA 

^jL V <^Ua ^-o pxll VA \*\aa ^)JC. Lo^JJj^j C-IxIaLq Lft^jx a£Ij]| 

< jl IAJxXujI Ulc- S^iLuJl Ajjjjll dul£ I a] iJaJuuull ^jiaoll (jaaall 
dljLil L^i^l "AjjjpT SAjA& l-jjILujI dlljA jU 4(JjJaSU 

dlfi^Il iAjjdjVI dlj^Jl _ l^dljS Aijxx i^jiaJlj i.L^>d — lil IpLuijp 

L-iau ^pJI dljldyi <jx jjj£ ♦.. Ajju j pa ldaJ) ^AdajVl AJlijJl tAjjl£^JI 
Ad IAC>Lwa3 (3 -0 dl^xj I g I ■-^ Q J (Ia^^AJ tds ^ic- ^i*jll 

•i>ajVl S-u^JPJ 


d‘>^n oijVt 

1 £ * ^aujju Jii-alsu ^ IjA J^jl 

Sj-aliJ! 1^3?’ J^jy Ali uV *'j W-yy i o- a j^^ 

* 

l^-Lo ^Aid Iplxj (j^lj .Id SAAxo A_uij dlj^Jau L-jliadaij pxll AjjAjJI 
1^-xjJg tdl^)2i^ ^-^>1 ‘3^^ ^lAA ^Jl 
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£x A x-s uox ^1 tA^xx Sjjjjjuj tAiajl^ix 1^,1* y\ n> J] hia. 

.C.Lxj£1Ij ^.Ljjjiall ^jjjlji 

dil^JI J^utaj .Vjl jJ>Lwax ^^A Lc 

t u-mla (J£ JaLfij La£ djLa jJI ai& ^,vVu>n .^SajVI LaJ^al 4ik^njy£} 

^Jj ^jLu<aj ! Jl£>A j . ^AcIxjuJI^ ^jjjjL-ca]! (3^ f 1 * - ^*V 1 J)lg_a, ^I^aduilj 

jaj jljx jLacVI (j-o <■ ^ I'S SnjuVl tlg-ijla. 4(jj£l^3! .l^JtAuiJj 

* e 

Aja^ljja. CjUI mSSjujIj IxJajI /)£Jj oljx11 a-lA AajllLi Jlaj I^JajuJI 

V Axj 9 IgJ Ljajl dll jJujx .la jJ Ajj fj .Aj% Kuill $.l^)abU 

AjIaxj ^a ^.LqjuJI ^jx ( jJaj ^ill jlaaS/l d ja idjldixllj til jLull . jSsli 
dllda Ji3 S^jlaaJl a JA .Aju .tu u - u l l Ac. jxa xll djUaaJJI ^jC JjLuj 

(jl (Jji tL_l£lj£JI t 1 ih ^jx Aulix tdjSjll tillj .lix clda&ll ^ UJAljj 
*l\*\<ox ^jl£ ^aIjjuIH a^A ‘(J^^VI Ajtg-iill ^9 Ia^jluIj 

^ unloUxxll (Jaall Ajul^p tj^ui lx <j£ ^ij tAildaj t, v%J £j fllj 
l^T^la <jx ^jxjjiull ^aJ ^all AjA x'I c_)jLajll t^-dalxllj jdalaJI ^jJajVl 
<a ia* ksi (j jjlx 1^ ajl^pJI AajJj JaAdall ^jx AljlaJI Jaj^)juJI -llljol 
Ldajl tLdajl j .l^jli ^ia AjdajVl ^ -ijjd ^IaII t^AajJ 5000 

.?a>aV\I1 Loj . djUilSall j djLjLooJI j ^aI^I (j* jjl&II ^JalL 
J] >ntfi to^uiall tA jj^iIb A*Sj£ .jrLa^ll AdaJJ Adj IgJ (j^ajiVl 
jl^xll ^jx jix^li^ 3000 A£lx*qJ c. jJaxxli 4 ^^l9j AulaA^x t 
L-iJaxxll .AuLua Ajdia. tlAj)£jx t l^-i9 j4lnj aIjLui Sl^L lai^i tAjJLxall 

Ajajul^J I^Uj ^3^Ajj SAjJaix ttl^jl dll^)j IxA S^iiall j 

* 

(ja ^—: a£-o . ti ^_ic iol ^l]l . CllliLJl \a Ijca ^JSJjjJ 
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JLxJI -lljJJ JjUJI AUaJi IU Cil jLu cJ^J 

<ja Ajc, InWl Uc- ^a>Ti IgjSJj tlXi> LajJ Ig Agij V aJI ^L>>oj 

uLV^U aj Ig-ic- jUa t^ajuaiaUix (JjAa. — AujLi^-S JjAa. <jjj CjI£)U 

j^jj LuSjSa . JjjL ^ 

^a^ll Sia ^)j£lU \fl m*"' ^)Al^iall j tAl AjLaa UjJ y* AjI 

^jajjjja 4 UJ^^ (Jhaj^ jl£ 1-^SAj . (J^uhaII Aj.lJ ^j^.j ^jJaLaJI 
Jjlj .«Ajl^jll (jc CjI jJoja V, 4 AjI- 111! jjl V»: JlS jJ tAjjJaJI Ua jl jjaJI 
0^ <^J 1 J^' J* (_pajVi ^>a& Lh 0 

U.UC Sjl^aJI CjUjJ ^liijjl jjjjLii Ig n% ^jl£ .1850 ja> 

.iSi • (jUj^)II *^° ^Uall JUfr l$ij*J SjAUbll 4<_)IajVl LA*^ 1 4,5^ 
c^l£ Ijj AjI iojl^pjl jLoojl JAjjjjS lJij j^a. (JUc-l J] UTuaa (jalS 
JbtJ , l^jjl^a. Sa&j ^jJajVl 4jV <^11^3 4(3**-^ JiJj5 Sjl^aJI Aa.jJ 
jUjc-Ij 4tdliS .Ajjuj (jj^° 100 Ia^ac* jl£ ^jiajVl (jl 3 ^ AjULuli^. 

Ljajl c. : ,u*ia> AjU 4/ JjxajoJI ^Ijj SJjaUII AUjIaII AjJjjJa)) AsUall 

.Aoxn ^jjjIa 100 6-la.jj Ia^aC* 

(jc- ^)Jxj iilb (jl£ iAjjuj (jjjLa 100 ^Ua^l-i IjjJajp&l jJjJaJI 

^)aJ 1 j 4 (Jj 1 JjUi a$ nJ 3° (jl£ IAa-j^Jh**! j^iSl (j-ajfyl *1*^ AjI .la. 

C J* Uaaaj j IJjoa.1 jp^Vl Ul£ US 4 (jj J^)l ^ JjU AajuiI 

A_iUall AjaSJI 0a^aJI jiS 1 j ^ ^jSj . (jilS ^jj > ^i^)Ijla] 1 ^jjj 

^ic- AajU Aaj^>a. CjVI kU>V iiilljjyi (j-o Ugj^l ^jlS 
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«Cj 1 jl ^ jl t unll ClSk. AC,^XJ1 A,la.a.^La 

Sf 

tjjto-o jjC. ^jIa 1 Ju Loa 4(jjjjaJi CjIjUL Qc* ( j\j,W"n ljl£j 

. 

& .2bc^V* ^ ” 0 ^ tLik" Jc. jUjj| 

<-icl*jiyi jl d902 fit ^ JJJjVj L?J J& L>° <-£ l^SljlL 4 U£ 

p * 

^gi jjl£ ^Joe j ^ k^TAj ^-fil2uSVi I^A jl Ixj^)juj La^Sj tSJ^llaJ 

sf 

C5^ A-C- 4 ^ 4jtjabtt]l ^x-aljxll dlfLsu 

. \.aq \c- (JslIuia (J^^j a *■ ti4‘i jbb j2l ^gi! Skj <- ^jj a jugJl 

^gi tJJ £~a jal£ -j^1 l4^3 (jiajUu t J^Li. j-a 

jjC ^lui^ jj£j ^£» :Ji] jfilS Jjjl Jli t^ajJilll Aj^ jl jJaJI Ajar ^>11 
IjUlj» : JJ AjUJ ,«UjIj^. U iu L^_L^.(ju <jJajVI u^ c .*>J 4 (3^^ 

jl^aVI j-o 1 ^j» : jsK cjIaU «?L*l]j ify ^-j V 

ljjl \x)\A jAjJaJJ (jla jVli . IsLliL jl£ JJ 'Jjj-la. jji till j J 

^Lol tAjjJaLij £ j^)J 41 .la* jxut-a]) 4 jil£ 4£^ljJ . AjC IxjujV I *U.1jI 

*l£l 4Jjj2jjjlj C-boUjj cAjjUaJ^jJI jx JcL^aJI ^>\ll 

lIua. tA-jjaKjVI AjjLjjjill A\x a^JI ^Lol IaIaII jj^VI o^jjJsL^a 

5? * 

jx tijJ JAC- jl£ . (jia^jbU I^aC- jjiuill UjljLlLo jC U.Wj 

o^iSsli j£-<u L_fij£ V jaJjJaJlj IjA ^ <j£Jj c^jALaJl cIjIjLiLq Ajj^q 

tA^ (j* ^jj£ ^jjjJ g^ujjJjai ^jJ! Ljajl AjcU^VI l^-jj VAjLjoa. jl 
o^-olix (JUajl jL£ jj-a ^jljjl A^-aJt Jjjijjjlj duoUjVj 

.c_j 1 (Jjwajilllj 4 A-iCfljLjujV I 
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liKijj j] tAC-LuJI A Jun \hVjjj ^djUaiVl tilSioH <jji tUflLjjl lx£ 

V »(_£I jl j^xo V i~u^j 4 AaUax 4_^Uajjl_) ^jiVi 

(jSLxJ . 1 $j AjjUxjSLSI A.ix^all Vj -laijJaJl V A^.jJ 

AX-liJakl jjfLoj 46 jjklj jjlLaj 4Aisk j)!Laj tJ^uaJ <jl f jfcik x^j 

£xj jj^aaJl Ja A£.L-iak] jjkxJ jL-adkLi 4l&Ujji jj£^I Ja jx jJall 

(JSjolI ^jjji^JI tilSiuJ .Aj^IaxJ ^Jc. jijj (J£ j)X c^jui 

Ja j^uli ^jjLjx ^ i i ^ ^ 


jx^iatHj 4cilSiilj jj-ai*Jl Ai^)Jtx ^i£j • lUJ Ac.l^i£ 4 AjC^Ijum^ I 

i> 

iLli di9^]l (JjjLjLg Jj£j ^£1 .Ajc, ^J>jj dijl!ll! 

AX.^JU0J i-*KoTi ^ AjclxJuj jl^X J^2kj Cy* ' 4(JLftJUjuivU 

t^llj (jli JaaJl j^juiaJ j£=Jl (j-aj>^ CT^ A-<uilx l$jl j;ix jjj^JJ 

^4 uif* 

^jxC. Sjtixx Sljl Ufl^j^aJU jjSLa 1 o£a J .^^k.1 ji^x jjjj ^jjAuj^SIj 

Igj] .CjjjLuj lT iKJIn l^x^ l£-^ <^jSjSI 4 djl^lill lg-jj 4 

AjI Aj«ll <j£j U ^aSju dijl£ ^^ill 

.A^jljjaJl dJjuOU chronologie LS ^ j JjuiLij Ax-Ux-al aJj**j 

WH> /jx 4—1^.1 4^jj_jkJ ^ Iijm AjLlL ji lJj^3lj jjl£ JjStillj 

. (j? JuaU cg-^j J^n j 4 l«lxo]l 11 a (JjJaijj 4I fldlaxJ 

‘JjVi C ^)jxrf-a^ 4 ( ^gA^3j > L>]l (j-aji! ^gjuJU j)^al 4 CjIjI^JiuuJ! 

t(jljjj<ol£ Jl JjVl ju^aa t(3jljia ^jJI (JS jjj jJI 

I^a JS (jilj .^Jj...,jli^jj 4 (jUjjLuj ijLuijajjjj 

^ 3? 

. Ajsw^I jjjusaxll jhli Cji 2jit j>x ^-a lij^>*-a j£j ^la , Lnjoij jl£ 
6.1.2k jjAlj jl cJjjjU 4^jjx£ (j^ 4Alk-aa> 
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AjlLcJ^I! ^ Aj£Jj tU*■ tl w ?^ £j1^1 'j j iJ^] 

.Ciljoill o3a Jj-saiu ^^jll 

ba.j]jj^U i£^)& o^jjJ fc^Ua^ll ^Lo^ll cULull ^Jc- I-1C- tl^A 
C-^JUl j£ <jl ^ajjtj LoAjd C^AaII 0 <jLa jVl ^1 tAjikJ^)tj]1 

iS* J'ULl laJjJaJ ^1*J1 13 a . ^jx jl jjj^ll A uaiJlj j& 

A-Luj djl jULa 4 ^>axJI ^ja IgJ La.12 ^)3£V 1 jjikA-all . AjcjI^) A ng a A-^, jJ 
550 -iLa djj^ia 13 jlc ^j£aj <^11 A-aiaioJl ^J)1 1 ujUjI£JI . LujSj 

13] j-VI ( - < lilaJ .Aluj ^jluLa 3.4 -Iia -l^jj CjlalujVl ^jl U^J t4 ^ JuJ 

3 .IfcJ^uj t<il]3 £_>o tdj^Ja _li CljlS oLia. ^j-a a£Li 11 A-Luj cIjI J-iLa 3 jUsujl 

... (_3J^)laJ1 AjU jLxj] (3>1 L>a J.lrafill Ajjj^Ja dljlS A-Loi CjljULa 

Luj£j CjI jli3 Ia.2j.1xj t A jx jljjxJl j^soxll Lai 

60 ^_11311 tA_iuj Ljj^° 150 ^1311 ^aJluj jj.jLo 300 *JjV1 ^1.2 •Aj jl 

Ajjjaua dijls AjjLJI Ljjjj^) ^jjl ,Aiui Ajjj^La 4 £jl^)11 J tAlxjj (jjJ-o 

tLajj 6 jl 5 t Ajjuj /jjjLLa 4 -iLa ?^Ja ^Iia ^jLaijVlj . ^J-liai jiaj jj^aL 

(j]^ _jljL-adx.lj 13 a <- k ^*H ^jV Ajjai Cjl^jLlLa Aju^)I (JjIaaJL 

j^ialll ^jajJaJJ dijl£ JjJnill < ^ 5 _La^ll (JjuLujjII 

JJU-ssj .La JLxi aLqLJ ^j£L ^311 ^cLLVI i^jajIx^aII 

dlLtSjallj <-** iVLgjxVI ^jAatx CjjLjj Jlux t I-lx ^Jj jJa 

j Ajjl ksiaW . CjI noA^ill j 

.Ajjuj ^LiIa 4.5 Ia^)aC i ^jjjajuaII La£ ^^jVi 

t-1$ »n'l a^C-Lutaj V] AjS^o jj£j jj l±a. <Lij A jUc ^jl£ jaxJI 

AjIjaj i .I .*.•'<VI |^j Lo jJ Uaijjx jjjajjilj ^yK jjaJ . liljLjjll j 
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<jti QA I jLuc.1 Uajjljl Ajxujllj < jlj]| jjjl£ j-o JjVl 

i £^jij AjAjjJI eLjjill 
.(_£ jiJ Audi tgj|j Aa*j ajiAj <Ajj Jl La*jlJJ^JI jl AjjjUaj]! L^jIj^aJl 


A-aIwUjJ]) JajVI 

jxjll JjoiLjjjII I!* <£■ Lu-aJ ^jjAj <5.^1 jj£VI ^ISTl^VI 

(JjJa diSj ALq . (jJajVI AjfLj^Gtld <—fild^JuAj ^Awl Adi i ^C-\jLJii^\ 

^aJj i ^jjjJjLdajJl dl j-qJ .A^gIa dj^ jad] l» *>>lk jl£ (jiajVI 3-i*ri (jl 
jtgdVL dlioA Aadtdll dtjxJi . jUa-aVlj ^AjJjdjj L$djj*dj 4 W^ 

Ldajl djjx^oj . dAjjjuijll (jjdl ^l£il ^^3 Jj d lld jaJl ddA . ja*Jl Jla 
i(JlSoj! jjC- iJaJa^i <jj3 jk y 4AjjLcJI Djjdll (jC- ^dd diVjdi]! oJA jl 
jJ-uj-dVI (ji LdaJ idjjx-Gj Jl Sdjfr ^aj j*j ji-Jja* ijUad 

jl j i^jdldjJI dJjld L die. Jia.) Ajlj^uj djl£jao jlixj -iaj^do 
JxJU LoJUC- Uajl j t^JajuJl Ia jJU-aua AjlJ^juj dlldjaJ I j<Lc ddld dAJaJa-roil 

.JauuJlj ^ liil jjj djV did j-oV I 

jl£ (jlaxjjl . LLoI-^I d A3U Jj Lgx J j)£j (j^J 

joe. dlAaVLj jdV di3j j* jaUxu iJiJd ^^dojl JaUd Jjj dLud 
jl£ La£ odLaJI <Jl±aJi A^oi J ; AdlSjoll djlc.li.dV I ^^A jll A laJjJalall 
DjiA ddl£ ?ldA (JS (j)nu ^A Lg j£Jj .AjjJajVI dJ j$JI jl < jjijj 1 $-LgjuU 

J ^ * 

<dldjj£j 1 ftifri&l (jl Jl iJjjll <Lla JJC-j Aj jt-nji <AJai jdd dldaVI 
JaUdU A£ja.j Jx- 0 JaC-l ^ill «. 1970 “ 1960 dlljljjl J ^jlij^all 

. JajoJl (j-G (_^Jj Lq^ Jkl^ll 

diA jJj j)£j ^aJ 4(jIajVl J ^ > - i '^-l (^ill 4L-iLudSVI IJlA 

Aj jisd (jlaJC. d jlS <1910 ^Ic- J A:jill jjl jj i L. loLai dll jiuill 
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cljiA ^JIaj ^j£u Ija.1 J jj£ .djljlill ^L^jl 

(jA tljlj^jjo SjUll J^Jial _^ui ^Lb SjIc.) ^jjaI^j 

1960 ^ Cul£ .A-lL«g3 <il]j £a Cjjl£, t^^JojliaVl 

AjjaJ <.** iVi AjIiIIj ^LqjA^U $,Ia1x 1I Cixij ^j]| < - >1 Uj^ J\ Cjlil ni^Tuml 
JSjuJI clllj AjjaJI <!x*\ ^jjjjjL^aol, d^s . Aj k^JI cjljcVI aUJI 
.^jl£^j Jx^al IgJ Jak£ <j-bjVl ^ jUaA^o J£ £-Liu ^lli 4(JjUal<JI 

ljj]i jaull Ciaj jlu 1000 ^Ic- AjiSIj I^jV o^lj .S^aIoIA lgj| 

dAAj a" A : LJajl (jjSj Igjlu^> 4 <_£_^.VLj jl dAA . IaIjj V 

cillj I fll fc J JrJ ^ja . CjLbJajV I aJlA ^ u^a.3 ^^jojJJJ JSjuoJ ^ailaj L_fl|^jC-Vl 

55 

.Appall A u ajJalrt a II jljta. A linol Aj^jIjJ^. Jj^la SjL^. L>* *^V 
<jA ^ xAfla UicA JLu A-^Jjaa (jl ^LiLj JUa cJjj^xa 

^joaIUI <ja 61910 ^>1*11 AiLouSI ^1 La I^Aj (J^-ai 

aLaol Cluj l$j]i AjjI£^j Aaaas J^)jjj IaJllxB - V J?J Qj5jI£j^a (jjj*^^)^ 

#5 

LuulaljiA AAj^aJl ^_u-aj 1 jSa . AIajJs Cj^j^Lu ^aII ^ x uj IoLIxaII ^ 11 
Jc Uljj Sj£lill dAA (jt i _ 5 ic. . A-LuL^alii-All hi%j l^j» xaj 

AjSI jaII j^ja Jaju <jl£ 4 ,ng n^j Jjb^j l^ibaLi^l AijU. S^AlIa 

^ >iulal U aII JiaJl (jl : AjIjjS CijjajJ^ A j^Ull j AjjaJI 

L_iiaflJI 4 JUklil c-llaall ^t ik au A nar a CjUsl^J ^ * >>1 aSI lJsuI 

♦ q x&x 11j j 

CjLuaJ jIjjaI j_^3 ^JLaJI ^^juiJaljxAll JiaJI (Jiuisu LaOjc IJi£a 
(J i^J! (JA ^^iaJ jl C A-iJ-ajl ^ (J> juiaJI Ja^JI (jji A^jl£^j 




.4_i*^j^i]l 4_j A !£]) 4jjj3 — Luj^a . ^Ajj^a 
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Lo^ic. .lalLi^o jl SjSlill ^aLJI ^U&ll JS»JI <j jSj Lftjjaia> JLaJI 

i j L-iita*. lja (jjJdj idjUaja^oJl ^ xioJal a a 'I JlaJJ "^juixu" 

Lax JcJ SjIj j$i .cjijjuj <jSaJI j <JjLjaj$_ill) t-filjC-SM <jx 

aiAj AxjmVl ft-AA (ji J& tLiajI C-J^C-VI (jSlj SjLj US 

Aia^juil l$jj .t—a^*U A fudjJlj S^IaljLLo (JauuJI ^^Jc- jlli dal ^xioll 

djljuL^a Aj jSx ilA Uj-v a \1 AjuJa^jl Jjl 4 3X 3S j Ajl ^Ic- * A unil U 
S^Sa Ua 3*0 .AHaS (3^ <»A joiAJ <^-fl^xJI j^j^A dixi^jl 4 AJj]J)U 

JjlaJI ^oSju tA : baLl3al ulx '1 c 1 l^ i > mil l^ . aui jj ^ull " J& 3 U 2 " 

•(J'O® 3J3* S-^W- O* 4 A xvj, Vq^ A mnJ-aUxxll 

^ A^-j^lal jjJaaj ^ill L. llUill Jl SjSall ajlA 

^gJc- jj <jlS i ia jaJa>xll Axg^o ^jlS \ a \\\ 4^ J^)XgIS 

<jl J Jjx ^jiajVt f jlc- ^ UIaxI I j*\ n/il L_L>tla tig ui4‘i S^.U3i 

tiBU! jls 4 j^jj^jjLq 4^jjS A^j^jial ^J-la .j£&u, ^Lo 

^1 4C_iAj ^x 3^ LS^ ^ £-^J ^ Uljjl ^Ijj 

4$USj| ^_jl ^klxj /jjjll AIujIjJ Jlaj ^IxjaI JaSjJ <jl 4 Aj l juS 

Ajoiijl Aijlft d^juS S^Saj Jalij^VU Ajulij diS^ll 4 33 XJ 3 U) 

jLniJ Ajlj .lau 3 A 41^.1 Igj ^1 *j /jl (jj^ 4Sja.U31 jLo (jjli-c -lajuuj ^ 

^jjSI ^ilt 4 ^ujjjLo 6 jjAa 1 (3^ ‘<iUj jjUkJ (jji (jSl .L-Utj-tfa 

LgJtxj AiC- A-ixjjJaUi-Ul "CjI jtC j3j t^SAj .S^)Sa]lj Lul 

4^ \xx\'l (JiaJI djL3lftjV (3^3-3^ • L “^ Uji^ A\ Aj^iaj 




f^>» 


jB jUs. J) a^u Liia aL. :peau de zebre 
expansion des fonds oceaniques = Sea floor spreading 
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-la.1 j jT^nunj 4 ^Jill 3^)AUa Ac.^)jui qAjlSu d^)jujI X& 

1 j t ^ c <j]i I^Saj .^^-LdlLVI l$j JfLou Ar. jjuJI l^jj .AluJI 

* ^ . * t * 

3JlC. Jlxj j^Jaj c_S>jjoj Aj^^a!! &3a <jl . LiSk^ljjaJI ftol 1 Aj_la. 

IgJUS iiljjjujj ^1 tSjj^juJI ^jli-k-JI dip jj£j Aj^laj J] diljiuj 

.(jjL 4 13 jtjl) ^Ijlill 

j 4L-il^)&Vl j^jj AjL-o ^jliiua JJ A-ijJajSfl ^juaSu 

jia. l^.uun ^Ja]I 43 j^' AaII ^ jo jol-o ^ic- L klajt^oJl 

^ v 5 " 4 cL)l jlill .AjjjfUl AjoiAa^J! JlC-ljS Jl Igjli^saj t>>Vi .^-<ajiJl 

85 C 

L. .flint a'I ^ |jA2k-o ^Jjjj V 4^jUw*i 11 ojjA^aa^o (jjliJ) (Ja *1 J^l Aj^^aJ 

85 * 

l$j£Jj 4 CaLq 1 Jj^a JiJj 4^g]j 4 JjujSjJ 4^*^ JU La£ £"l JjJ U-j] il^jl 

4 JjUaIIj 4djljlall Lojjj 43 jjIc-j Ajj-la. djUaj^oll ^JajuJ ^lL 

.^jifljVl 3^£I3 AjOJ^S 

djLa£l‘vJl (J£j jUaVI 4^jlfl-k-£aJI jJjj jj£j Aj^laj 4 Aj^lai]l ^ ) > s \\tn 

^Ij-o u4 4^l& l-lbo Acbj^aJ ^JlUlUj 4Ad^.j]j ; iaJ1 JjAIjJI j 

t, . iKjtrt ^j^VI 13 a .A-LJajSfl 3j£l! ^ jJjaui ^Jc- AJ (jl <. t 

(J^jVl jA A&j^ajx jt 31 4<J^ 13] -jjoA JLq Jfcj 4 A jWtfnm<all 4iUi 

V 4lLluu] AjJjJI SjLo . Liak.^] jjJI ^A SLa^JI <jl 1 a,T)a tlg_LA£j 

* 

^SjcI La£ 46jl5 ^JaA. Vj Aiialo V 4 AjJjjo)^)I1 l!jIc> Vj 4^)A 

55 

^A :l^juiflj ^A AjujIj^II SjLo 4(Jj^ia <^ 5 -^ UjJiu 

CAJ^&i)l\ 4dljljLAll 4^^kl Ui^aj .I^SjLoj j 1^ AjjIj Aijxx 

i t m >^i'l LlilaJUjl ^jII 4 Ljajl ^)-caLaJl L-laJI 4diljJullj 

Ajj)a> t>s\\ cliLa AjjLuij] Ai^jj£ ^jl cLua^ 4 A_ia 1*J1 A&LoaJI Jj 5 -j-o Aj^)laj]| 


. . ,4lA A3JJCA dJlSLAXJ tlulS Lo J£j 
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aAA liU ,c_jliujVI ^-3 <_g-lc* JJ ALk^aH 

£ t 

^a>jj VI ^ ua j^ ^cJ-uaJI dil£j=k jjl ^Ljoj] Jl <JIjjuJ! 11a jjaj ViLu^&jJI 

J <■.iLuaJI l 1a$J (jSxj cJu£ (j^j . J^IaII Lujl£jtjlj 

LJsljIj 1 Jnjl j^3 c-j| Lot . ^)JC< ( JjVl aJa jll tdili jAjj ?JjLaiS 

^Jl t^g-uiSVI SJjAJJ ‘{jdiuJl Ql^Ld £>o3 4 0*3® 

^j^lj ilAjljl ^»jIa C-ijLb-aJ V taj^nll Allis A n>P 

^A AjjJajVI Ailc-VI ^ia'vS 1 a£a j .JjJaSla JjJaSl j£Ju 3*1 
^All (. *eU»^H t ^ - Lio 2aljXA]l (3kj <^ill .^q^LoJI ‘14 

UfcA ^A (j(bjV) . jaijujj-ojVtj JrajTfc *11 ^fSalLij tgjl <ilijjj£j ^jAa^xj 

AilcVl <- ili^a A£^>a.j (Jj^al ^£3 ^jC- (jAUSull ^iC <—^>3^ 

.Ailc-Vi dA$J A null Cjla^latll ^jc- J^Luuj 


0*Ji\ — ^IaaJI 

LaAjc. Ai<L2k ^jc- OjjA^JI ^jj t AjjAaJI A_ia 1*JI AjJll ^3 
.AljliLa JUii A^Jjui Qj£jJ 11 jJa»J l{ >n »jj AJaJU^o ^Al^lall 0 -0 Ax* aJ 
JaLju Ajjj (j£lj cSA-aUk tAj^Luj Aula tillis Aj^aiaj V Aj| ^Jl jLjoj ^£lj 

jA ^g_2kl1 I^A J .A-jSLixljjJ aJa^ (JUj i JjWv.j 1 g Uj LaJ2 lA^j^al X* 

^LjaC-Vl aJjUllaII dsl j 0130 (jlS _ Aj^jxljjJ A_Lclsl 

jA M tLo aL jL-«aj£V AJjouIIj A mi*! j»Sflj .(-iSUajll 

. Jlilll A-IajuU (^^11 <ta j^aV^_XI "^)Al«AA (Jajjj AjSjxUjJ A_Lcl^ 


AjojIjJ ^aJAlix ^LlII J ^ 3 ‘AuSlLqUj^II £»AA ^il 

J>JI . c_Ujuil^aJI ^lAiLlujlj AjVu^Ml ^•aLojII SSaHula 

AjSxoUjA Aiok. ^ ^jAajVI Ja *Jla 3 l jA \u±i''\ ^^Ic. A-2k^laj ^ill 


303 



Jjiui jajVI jli Aj^tJlj ?AiicVI (Jjj aJaLlLo]! jJU jA La ?<laLi 

(JjLllcJI jjjIuII lAA J>Ll. j>Aj 4 j^VI la l£ JJjJ Inj^ a\\ j 

.£Ua 11 J jjj joa-uJI ^3 Ja^ila]! j jAaj^ a!1 

<. ^»aII <jj9 aaLIc jA ^uUx^ll (iLj jj£j jji aj^IuIIj 

Jal ja oljillJ lJl)oxa]I j)A (_)£ (JaC. jL ^Jill lAijj Ail A^jA] 4AjI£j^j 

* 

(Jjojjj ?AaIc Ljajl CjUajljoll aAA <Ja j£Jj . jlVL Lafrla (J£ 

JaijjJ (Ja ^tlall AjuI£j^]I CjIc.13a£}U (3^^ JJjtill jA La :<JLia]| 
^pljj VI ?4 ujI£jj 11 djIx-lijjVlj ^^gJubjVI ^ mjlnUauall jLJl CjLVUjI 

dljajj 4 4 »JlLijla]1 ^3 AjA^. jA Cllxidjl ^All AjjoJ&JI jjljL-all j)A jjAaIVI 

.?AjLJI Jaj)* jJaJlj 

1—t t fr 

«* *• 

4^Al 1I till A 4jAajVL j-aLlj ^-uUJj 4 ( .^jujLj J^-l^ villjA £-iIaJlj 
jjo >■ a jj^il .A^jUJl Ailc-Vl <-JL>lxll AjojjIaj 

4 A 2 Jj tA-pJI jAajVI CjUjI£ Ja^a LjVl*JI) 

iSUaJl jaj] j^-AJ c_flj£ . jAaj^l Iojuj ^^ic. SAqaaII A_iaJI SaLaII jA A3l£j£ 

^r K**i djljl jaJl jjlaj jAaja-J jl jixJ jl IajjLjj 

JjaJj jaxJ ^jjjJaaJI c_jj£jo 11 jl 4 ( juila3lj t_ijj*A . jAajVl 

<^3 LaU Ijlc. jL^a jj> * ^ I jl c_fijj*Aj 4 jjJjfUl jlx. SjjA 

jj£*J Jl lAA aLS Ia£a j Alai (JjUIa Ala dUA jj.W — jJLjjajVI 

jl Al&UalJ 4 AjljljJaJI 4 jn4n1 <j]l AIIjLlJI .jAajVI A j^jaIAjA 
«2B o^jVl 4^ljkAal AA jL-a j Alljl jJaaJlj 4 " nln6 CjI jlUl . jijJauu 

jjlll jA JJ5 ^la _ ^l^jjj clJiAril CjjLi-a clijjj cl'JAA. cHl£ 

.(SjjIj^JI djlilkJI) >^Vl 
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^lla jli (AjjI£jjj AjjtiAaa) AjjfUj^JI djjlj^JI Ajjuillaj AjI Iju^, ^lau 
. AjuUill j AjjI jj^JI CAxAy"\W AaIa djl^ixj IjA^a SIaA j^A Ju (_pajVl 
^3b&i AAl 3^ ca^Ij ^UJ <- 7 wn-v ^jj cs^ 3*3**^ 

JUC Aj| 4^UaVl l^A ^j-AjJa c.ill .AjjLxS ^^Lauj A^.1^) djljafij 
^jJC. Ul <jU (JLJ1 C-J^lsul 

^j-a A^aAtall Aj^auuLoll CjUjJ^JI Jjt3 6 A.jA^<a 

Cjl^)iUI <ja djlxjtjj u.hl (jl IgJ ^j£-aJ CjUj^^I £>AA . 

... LaJ J . A-i^. jljjJl 

£ £ * £ * £ 

joSI SJuuxa Cju jal 1 fl*iOj tAajjLa. jj£I LJojI ^unji 31 jA tl^ill 

j lSJ^Y* C5JJ •••4^ 4-^bji gr 4 ‘cSj^i t> 

Ajli t A_illla Cjljjij frljli .AlalSj jJloijjJI (JjSaui JjIxaJI 

l^)jA Liiax ^ tA^JjVl 1 ^31 a ^gJj aLcv> 11 Sjlc-j 3**^ l * V^t 3^ Isftj xjj 

4ji£li jo£i ^jJl LjjgSjl tLjajI j3Sl tjj^j tgldjlALuU 

L-UjuJI C ( ^g-jalLujVl ^viVu>ll ^ J lA^)jA 

...Ujj ^ Jj\ £UJI "ujl j?Jc~ JiliaJI </ 


J-»lc — 

* - < 

Sj£" il^L-aS Ala J)Xaj J i v^j tjjloijJI ^JS ^ (jSJj 

A-ALaijV 1 dA.nl^Jl 3 x ->- <0 ^j-a Ajj^all AUj IgAl . Ia^. AjutaLl 'Aj 

(jlA^)Loi jJ 1 fl-jlc- J^ILI ^g-Jl j tdl^lall 3^ < ^- c '3-? A ^ 

.Noosphere 

A_ljLaJ /}A 1 AC j tA^)3 djl^)LiLo Alaj C_klj3l lAA 

^Luijiyt J 3J t^_^ajVl — A 1 a>JI i _3 c ' 1^1 (jV! tdiljULa 

^*^<11 (jC ^Uil jit 4K>n^ ^Lalt jLwa 
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AJLwaxa Ljajl j\ (Jc. A jSaaH l^jLujl£jtji 4A3 j^)*-* (JjjJlj 

clilx^jl l. jUc. 1 J 4^J^iaJI L-l3aflll Jill JjjjVl AjLla 

UVI ^ . JoC.1j jjj£j hunt 4 l1jIjjjIj 3^jj J]j 4 jj]£JLj AuiiJI (IjIj£ja]| 

JJ 4^waaJ] ^laj JLJIJ (j-o ji&l U^V _ I^C-L-aS 

4£-llfi-a]l ^jja 1 g lfl ij ^jLujjyi <jl ^3 4-lada^l jl^Jl &3A (Jajj JgjVl 

t^jLwuVl 1 ? i» L . Ajl2j^a]| jjtfl ^3 4 AJ^aLo] 1 LlilaUaill 4 cl 

* 

.AjjxjIIj diaJl jjJ JjILJLj 4 ( 3 ] 

4tlJj[ii]! jl ^_uiIj^]| jl ^uJSJl jIajuJI ^I.iVuJ (JDLi 4 u*^* N-j 

Ajj^o (Jjx Jalx-aj 1 $jj^)^j JlSlljj _ AjjoII J^LaJl (jluU^M (j]3 

ur? ‘(j^J - Vu* t> (Jx>l*j <J^)*j3l 4Clilj-o £Jji Jl cLl^Ij 

Sjj^II JjKJJ L-IJ^JJ 33$j Aj^>xj JLc. 1.&A jL-a . 

J^a.S/1 AJIJ 4 oLia]I £jjjj 4 A. 1 j.La cliUl^x :Ajjl*Jl A-i^JjjiaJI AjjL&II 
Jol^xJI a3A ‘(J-ajiVI <Jj?u*q ^cjjIj 33au JJjC- 4£cJj ...diLliJIj 
bjia. jjxIjuj Igjli 4 t jjjjuJI ^jjjiLa (_^Aa Jc. IajjjIj ^jqC-I Lo lit Jll 

d3Al :A3 ^)*-a ^A Ulx ajU La . 3£j^a I3 Aj 4 A A j£jjl£j>Jl 

Ji Jxlc- l$j| ^>1 4 jLuiJ^I Jc A£j3-o dll JjLJl 

J J&j Aa^Ic-j <iUi l flj^ a 4 ^x3j L_jl^aJI <jl£ Ijjj 

S(J} -£j*ia 

1_t3_*JI _1c, jA (3A 

Jj_ j L^c djLiiJajaj SjjjS dVjLd 4 UI (J^jlIj LaS .. .Antropogeologie 


Ax J^oj Aju-ojo ...3*jl 4 t _ < ^ajVI J SjjiiiS ^Jal^oj A-ojlS 

Iasi 


306 





11a ^jjujj AjlujLjjVi jjill 

. AjUjJa]! cillj ^ 

4L-ljL^ 4dLaJl jl JjojI (3JA. (jC- l? 1 -*k {i ^jlc. 

. jiJ c-uU> <j-o <jj ^j lk* jVi jl 

d JA (jjSjjoi kill&ll ^aic. ^jic* tAjJdll 4 jjJil 

. ^jj^jjuixii j ^^ic. 

JjVl ^IaaJI gij 4djjj£ 5-JjSaj <JJ5J djljjt Ijuj^a^ 

Ja^JI ojiA 4»ljx>j^'lj ^gJc. A-lua!I iilt I^Lq 

.S^SxaII 

pistil SjaIaa . . <J£ ^3 ^jfr (JJJlhu UljLo Ui£lJ 

...^]lxJl (j£i . lJj£ ^ JjJa^A dllj 'O^JAluLA 

.Iajj 

&sJ 
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jIjcVi JjIIjI! <jji}l Euclide 



^pr> r^y f ir« pn^V 5^ itsr^ ^ , c r ' , n i.^ > r r isrrtfir^ 










1626 - 1561 ^_^ja Bacon Francis 







1926 0?> 



(jj^U ejl jUIl ja. 1906 - 1844 ^ Boltzman Ludwing dljjjjjJ 

.jjjtaj jjjis iCjljUH .LU^ail ^jLuuS t _ jIj jJ 1691 — 1627 —ilji' Boyle Robert <J*J* 



(jjjjb Aj^Iaj— 1882 "” 1809 j3 Darwin Oijj^ 
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ijljjJI Ai*2)U JjIjI ‘(^s ‘(‘•J 456 - 625 Thales de Milet 

1937 ‘4jljjlJ! (Ji.ljaW ^Ujja ^5 “ 1892 ‘tij—^>! Thomson George £jj* uj—‘jj 





1930 ‘6^1 j >1 1970 — 1888 Raman Venkata tiliLa <jUIj 
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1904 Jjji ttijljUJ' o^j uj£-<*-&%£} Ls^ij^ 1919 — 1842 —jlSij Rayleigh Lord 

jUkLall ac->- jj^ij 1710 - 1642 jUjb Romer Ole Jji >ajj 
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655 













Uii-J' 1904 - 1830 ^—^jjs Marey Etienne Jules <J±&\ <|JU 

Jj^£U JL>J\ 1879 -1831 ‘ijj- Afr) Maxwell James d jJ£ .£ Jjj*«SLa 
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1894 — 1857 
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1952 telyll Jjau 1903 (J—& ^ij Walton Ernst j) jjilt j 
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ijiU«jSjl iUjj| ,JLh^ 1919 -1866 Wemer Alfred 





5 

6 
7 
9 

13 

14 
16 
18 
21 
22 
25 
28 

29 

30 

31 

34 

35 

37 

37 

38 


. Luajj ♦> 

.Luajj ^jlall ❖ 

£ 

. A. A^ftA ♦> 

. ^ j!a!| fuJAj ❖ 

. ^ULa CjI jill :1 O 

.^r .IpaM Jj3 4-Luj 400 Ala tApj] C-fll jJal ^lc- 

. Jiia jlajjjjl 

... IfiAai-all 6^411 

. a!\+A\ 1£jjJ 

. ^Jjlju-a ol^Lix IclAij^pJl JjJa ll^41l 

.<^4^' 

.^;j^' V- 3 ^' lW' 

.. ^jJ^A 

. <JjI jAl <Ac. 

. Aaj» *✓>]! j Ajjiill diUaljj^Vl 

. 

..lg-cljilj SjLoII 

. JajAw :2 O 

. ‘AjUaj 

... ^L*i y^j I Ja jLuj j 
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40 

43 

45 

48 

49 
56 

58 

59 

67 

68 

72 

73 
76 
80 
81 
84 
86 
88 

91 

92 

93 
97 
100 
101 


. (_jAJjJiJ.il 

. 0* (j&i V 

. ^sajJI (JjUs 

. CijSjki'I tjjjjj 

. iMSaJI 

... A*J 

.. (jp jjU A*J La 

. Ajj&I l—ll ui-> a j 4j» U/i jL^i 

. f j-uall :3 J-yai3t O 

. Ajjj-Jall AjL-iiVi Axjfla 

.<J1AaLu)l>J l—>1^ JA 

. tlHjjj 

. jl = 

. L-jLI 

. ^UaiLaVI 

. frLjjoJl (JjOAjuo]I AjLjuiI 

. c-jjJall A£>^ui 

. Jji\ 

,. 4j jau jJI CjIH1a 3I :4 J-yaill O 

. f 

^£iill A-luujj] 1 jl lLJIaSI 

_ Jjj ^jJa (illjJJ: uj£1 jSl! 

.... jliulJ jl 

. 44 _»_£ 
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102 


108 

109 

111 

115 

116 
117 

121 

122 

123 

126 

127 

128 
129 
131 

133 

135 

138 

140 

144 

146 

149 

151 


. 

. 

a/tl, Uflll CjUI jiaJI <& 






.. ,>J» *\&Si Ail 

^JU3 JJ AiU ^ (jj£ 


1 Al*j-oil — AiiUail j-t-a : 5 J 0^*1 fill O 


.CM 

J] o^^xil 
.... AjjUoIl aSI 
. ‘>*1 1 


1^1 > >1 j > 

c Luu£ll J1 sjUU Ui.Wl yUJI <> 
. ttSLUl yA> Lo 

. AulaJl di* :6 J^jl O 


. ^bl jS (Jajl^o* 

. UJJ&WI 

4 U iM b l << 

. Djill 

. AjjjJaljjLal 

. ^Uloll 
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153 . oUaj a 

154 ... Ajc. 1 n^ill ojjjll OUx^j *LxuuJali*^ 

157 . AjSj^oV) Aj1Lox»jI^ 5I jU:>j! djLajLo 

163 . ISjjJ 

165 . J ^ AijL-xJi :7 J-aifl O 

166 . cjVU^VI 

170 . \A\ _ aS)J\ /i^VI ^ w m 

171 . ^UicSn 0- J& *1j*a 

173 . frljjjiilj c'jnftll sAaj djVla’ir^V' t-jlua 

175 . djtjUIl k£ j=JI 

176 ..... c-1 >rfi%yl jJc. 

179 . JlkJI ji^JI 

1 80 . AjiaJI AjjjjijSn 

183 . *luu£l! 

■• * «* ■* 

184 . ^jojlj£ll a-^Vjj ^jLslII ^LxjujI 

186 . j^Vlj 

190 . ^LLJ! 

193 .4J^1aII JliwiSfi JaI« <♦ 

201 . ijjill Sjjili :8 J-aill O 

202 . sjill ^ 

204 . AjJbj^ <all ^-£^>*-0 

208 ... A^ftaJl £j\jj 

209 . djtjLdJl a1 lj. 1^ Cjlj^usaiu ^ 

211 . <j o-iuas 
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215 . Ajjill »l jill i_iLS5SI 

217 .^i>*V V jxo^Sil ^j-o 

218 . c>jj' ^ 

220 . oj^ll $ jjJall 

225 AlUall 

226 Sjjxll 

227 . CjUj ja.j Cj!j3 

228 .-rr... tiulSj-dl 

229 AiUall^ CAjj^iubo 

230 . jj^UI 

233 . *<y* *9 O 

234 . jM 

236 . (jlli.all tjjljuJijl 

237 .^jSjJI jUjJI 

239 . ijll 

241 .a£L ajj^I 

242 .s^sLjill 4 j * *)j 

243 AjjLjai]l AjSL^aII 

244 AilijAiS 

247 .SUaJI JjJ :10 O 

247 . ADN £ jji* ^^jJ! 

251 . 1953 - 1951 <> jojU£ ^ 

254 jjl^\ 
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256 . AaiSj^j liljLsM 

258 .(1882 - 1809) u>jjb JjLi 

260 . *31 jj» flc. 

265 CjIjiL 

266 . Aaa.jlj* ’i ji" tAJiJI 

268 glj<ij£3l jL-a3jl 

270 . (jc. j* frl-Jaij (Ajl-%'1 

274 . Jjjill Jj bj£J1 Q* 

279 . <>*4 - J*ji\ :11 J—aill O 

281 . ui.jVl JS2l 

287 . 

289 . (jiuja iIjIjjJ 

290 . 

292 . o-jVl yss 

293 . Ajjjx!>UI <jiaijVl 

295 jV' _y*c. 

299 . aAi-UjJ (jijVl 

303 . t>jVl - aUI 

304 . U£ 

305 . lM* i^jLuij'Vl 

307 . A—«jUJ1 ❖ 

imKj y_3 jl o i iii »JIjtjll pUkll Jj^La ♦> 

309 .j ^jlual 

323 ..❖ 
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daLyliJ j£] AJutila 4 a j Jj A AkU ujUill lifc jIju 

JjM jLuJV ^j4An wjUS aJ] .AoaIjlS! 3jaIaa]) 

AjLL Wjj£ .3 J;u£i\ AaaIjlI) jtJjlj Lu jJJU 

CjI jaUla]! d^J ^JLyJVi ^JkJjLill ujjIujV) uiup) AJa*iU4 

f <j£ 1 Jlju t A a jhi 11 AjaIjlII wjliUiuSV^ d^A CjJlA 

ljUS AJJ *AjaIaJI £ jjII J AiAlL A t ^jLuialjjil A*J 

jlaJI O^H jA a,.^iij £ j-Jall .JLkSH 

j-4 _ ^aj1\ Luajj jIaj V d^j! wllj L»j 

i AujjjIaaI! d^A f l^k (j-a AjjSAII dlllL) _ IgJ jIaj djij) 

# 

.Lujk dlj UjjUuyu lb j 

jjJjJ (JAjIJJ j AJUaLk jHwii i jijji jA lAIjaII 

tl986 ^ JjjjfitjS S^jU ^ >c> ujb </* (AjuL-d) 

jA j 11994 ^l£> ijill jS jaJ AaJtdl AaIIJuaJI J 

cAaSjjaVI Aoilaj]l AjajJISSH j tAj-ub jAII AjajJISI j*Ja£ 

.^xwiVl ^5-wuijflJi AjjjoII jjJjj w AjjUajjdl Ao£1aI 1 AjftAaJjj 
j^i£j 6 ^MJk J At <al v ^jil jULujj t JMj .Laki y^-2 >k j bail Lai 
JaC> . Llmj ^3 — ^j*ujb ^_yi 1 <* *ift > AjL-aLkl) <ja lokjijjkll AJ j J 
sf’ikjll IjUauaa ^-aIxJI JjkJI j (JjujJjI) ^jl\ AiLiaj 

£jldl SL*£)t\ — ^jaJl J£ijaI) 1 jjoi. i JjdbaJ AjuaLk iji 

* * 

I Jiii J-43UJ tlokjij>Ak\] jSumjJ jl\ I jXLk fcAojjjdl AjuaLkli 

AjJsl!) aJ jLxjVI ^3 Tempus ^jjLuiaI) ^ukl] LajjLsI 

Ci^lk^a ^ Ajj^aII j AjaLlI) ujIa^LaaII j jjII j uIAIjaII ^ja 

.AaaIIc-j AjJlLj CjLajjj 
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